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ABSTRACT

The purpose of this thesis is to examine the development of a Web application to
display, analyze, and produce reports of human error involvement and patterns in
aviation maintenance mishaps. The Human Factors Analysis and Classification System-
Maintenance Extension (HFACS-ME) taxonomy, a framework for classifying and
analyzing the presence of maintenance errors that lead to mishaps, is the foundation of
this tool. The target audience for this tool includes safety and maintenance personnel,
mishap investigators, and safety analysts. A review of five areas is needed to produce the
Web-based prototype: (1) client/server architectures, (2) database management systems,
(3) Web application design, (4) application coding, and (5) usability considerations for a
Web/database tool. Collectively, these topics provided a foundation to develop an
effective and user-friendly prototype, referred to as HFACS-ME Web. A usability study
was conducted using potential end-users. The participants were given both written
procedures to navigate through the prototype and an exit survey. The results of the
survey, including objective and subjective responses, indicate strong user support for the
HFACS-ME Web prototype in concept and implementation and suggest that the training
and analysis capability it provides may contribute to a reduction in maintenance errors

and ultimately a decreased mishap rate.
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I. INTRODUCTION

A. OVERVIEW

The Department of the Navy (DON) is in the midst of a major transformation as it
attempts to come to terms with the demands of maintaining operational readiness in the
face of diminishing budgets and reduced manning. Diminishing operating and
procurement budgets mean that Naval Aviation is for the most part “making do” with
existing aircraft. This means that squadrons are looking to maximize aircraft availability
by minimizing errors that result in aircraft loss or damage.

Naval Aviation achieved great success over the years in reducing its Class A
Flight Mishap (FM) rate (see Figure 1). Despite this achievement, the proportion of
mishaps attributed to human error has remained relatively constant (Nutwell & Sherman,
1997). In 1996, senior Naval leadership established a Human Factors Quality
Management Board (QMB) with an objective to reduce human error involvement in
Naval Aviation Class A FMs by 50 percent by fiscal year (FY) 2000 (QMB, 1997).
Because aircrew error is a contributing factor in 60 percent of Class A FMs, it became

the initial focus of the QMB.
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Figure 1. Naval Aviation Mishaps, FY 1951-1999 (From NSC, 1999)
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As part of this project, the Naval Safety Center (NSC) developed the Human
Factors Analysis and Classification System (HFACS) to capture aircrew errors and
contributing factors in Naval Aviation mishaps. The goal of HFACS is to identify areas
for potential intervention by fully describing factors that are precursors to mishaps. The
resulting taxonomy identifies both active failures and latent conditions within four
categories: (1) unsafe acts, (2) pre-conditions for unsafe acts, (3) unsafe supervision, and
(4) organizational influences. NSC adopted HFACS to analyze aircrew error in Naval
Aviation mishaps and targeting areas for intervention. (DON, 2001) Although Naval
Aviation had its lowest Class A FM rate in FY 1999, the QMB’s 50 percent reduction
goal achieved (NSC, 1999). Consequently, the QMB expanded its focus to include the
reduction of maintenance error in aviation mishaps.

Although HFACS facilitated identification of mishap factors, its restricted focus
on only aircrew errors limited its utility. Over the past decade, nearly one in five Naval
Aviation Class A FMs was partially attributable to maintenance error (Schmorrow,
1998). The present operating environment underscores the need to address maintenance
error and its causes. HFACS was adapted and adopted to cover maintenance operations,
and the extension was successfully used to examine major maintenance mishaps
(Schmidt, Schmorrow, & Hardee, 1997), all mishaps (Schmidt, Schmorrow, & Figlock,
2000), and incidents and injury (Schmidt, Figlock, & Teeters, 1999) data. Naval Aviation
included the Maintenance Extension of HFACS (HFACS—ME) in the most recent
revision of the Naval Aviation Safety Program Instruction (DON, 2000). HFACS-ME
contains four categories: (1) Management Conditions, (2) Working Conditions,

(3) Maintainer Conditions, and (4) Maintainer Acts.

A review of 470 Naval Aviation mishaps by Schmorrow (1998) determined
HFACS-ME was an effective classification tool for determining trends in maintenance
mishaps. Further analysis by Fry (2000) using 595 mishaps validated Schmorrow’s
model and provided insights into the validity of maintenance error forecasting. Using the
model, the predicted impact of maintenance mishaps on future operational readiness and
mission capabilities can be better understood facilitating decisions concerning allocation

of resources.



Unfortunately, human error has not been served well by conventional accident
investigation methods (Marx, 1998). Normally they end once error is identified without
trying to understand why it occurred. An easy-to-use tool that enables a user to query the
stored data and perform analysis across multiple dimensions could more effectively
address and identify patterns of maintenance error using HFACS—ME. The target
audience for such a tool would include safety personnel (e.g., data entry and retrieval by
organizational safety officers, other safety and training personnel, maintenance officers,
maintenance supervisors, etc.), mishap investigators—for data retrieval (e.g., Aircraft
Mishap Board members, squadron safety officers, etc.), and analysts (e.g., from the Naval
Safety Center, training organizations, maintenance/safety documentation managers, and
command/wing safety officers, etc.).

Boeing Aircraft Corporation took the view that human error is inevitable, and as
such, they sought to enhance their ability to manage error in order to mitigate its
consequences and learn what systemic factors contribute to its occurrence. (Graeber,
1999). In 1994 Boeing developed an event-driven tool to reduce maintenance related
accidents by assisting investigators in the identification of accident contributing factors
and recommendations for corrective actions. The Maintenance Error Decision Aid or
“MEDA” (Hibit & Marx, 1994) supports human-centered error investigation in an
attempt to encourage users to change their paradigm about maintenance error. MEDA is
based on process improvement, and discourages the practice of simply punishing the
person who commits the error. Investigators establish contributing factors in an event and
make recommendations for process improvements. Once improvements are made, this
information is provided to affected employees. Organizations using MEDA cite success
in the form of reductions in maintenance related incidents, improved maintenance
practices, however, Marx (1998) notes that MEDA and human factors based
investigation methods in general is not being widely used. Of 92 commercial carriers
using MEDA, only 6 are in the United States.

Both Galaxy Scientific and BF Goodrich have created software applications for
MEDA to transform it from a pencil and paper collection method to the information age.
Galaxy developed “TEAM”—Tools for Error Analysis in Maintenance
(www.galaxyscientific.com, 2000) and BF Goodrich (1997) followed with a hybrid

3




system that incorporates MEDA and later another system called Aurora

(www.hfskyway.faa.gov, 1999). These applications allow the user to collect, organize,

analyze, and report data through an interactive graphical user interface system. Users are
able to enter new or update existing error data, create reports (e.g., MEDA forms,
contributing factors/error summaries, and audit information/checklists, etc.), and update
information on corrective actions being taken.

The Flight Operational Quality Assurance (FOQA) program is a voluntary
Federal Aviation Administration (FAA) sanctioned effort to share aggregated safety data
from flight data recorders, across commercial airline carriers (www.faa.gov, 2000). The
intent is to provide a means to examine industry wide trends and use the derived
information to enhance personnel training, operational procedures, maintenance and
engineering, air traffic control, and airport safety. Presently, 230 total aircraft consisting
of 13 aircraft types are electronically collecting/sharing FOQA data (Reuters, 2000). An
impetus for sharing under the banner of safety is that shared FOQA data is not used for
enforcement purposes except under egregious circumstances.

The level of cooperation in FOQA has not been successfully extended to the
hangar bay and flight line in terms of sharing maintenance error and incident data. The
FAA and NTSB both concur that this is an essential part of the overall safety equation for
increasing commercial aviation safety. One major problem standing in the way is having
a common process/taxonomy for capturing, recording, and archiving
accident/incident/error data for aggregate and trend analysis.

Boeing’s MEDA, Galaxy’s TEAM tool, and BF Goodrich’s software tool all
attempt to achieve a vehicle for not only capturing mishap information, but also for
sharing data across the industry. Unfortunately, although used by some of Boeing’s
customers (e.g., BF Goodrich in its re-work facility, etc.), MEDA has not been adopted
as an industry standard (Marx, 1998). Consequently, a need exists to develop a tool
encompassing accident data collection, organization, analysis, and reporting.

Previous research work focused on the feasibility of the HFACS—ME as a
taxonomy framework for the investigation, collection, and analysis of maintenance
related mishap data. Fry (2000) developed the Maintenance Error Information
Management System (MEIMS)—a software tool to facilitate data collection and analysis

4



of maintenance mishaps using the HFACS-ME taxonomy. Wood (2000) further refined
Fry’s rudimentary MEIMS tool and developed it into a working prototype for Naval Fleet
testing and evaluation. A usability study of the prototype MEIMS tool determined that it
could be an effective tool, not only in determining trends, but providing information for
mishap prevention efforts. Wood identified the need for MEIMS to incorporate improved
HFACS-ME definitions, improved user interface, and simplified data entry procedures.
McCracken (2000), using an improved version of MEIMS and a newly developed User's
Guide, conducted further usability testing with Aviation Safety Officer trainees. He
concluded that users of MEIMS, when properly trained, could utilize the program as an
effective tool in mishap prevention planning and training.

One significant drawback to the current MEIMS tool is that it runs as a stand-
alone application with the underlying database stored locally on the computer running the
MEIMS application. While this application provides for responsive data queries,
analysis, report generation and local data entry, it has several shortcomings, including
issues relating to data currency, application/database deployment and upgrade, and
platform compatibility. During the course of this study, Nelson (2001) and Flanders and
Tufts (2001) developed an advanced MEIMS tool that partially addressed the latter two
issues and added an investigation module to facilitate mishap data entry.

In the current implementation of the NSC database, authorized personnel wishing
to query the database must submit query requests via email or phone to technicians who
manually key in the search criteria. After the query is executed the results are forwarded
to the requestor via email or hardcopy. This process may take several hours to weeks,
depending upon the query backlog and the requestor’s location. By developing a web-
based prototype, the end user will be able to easily access the HFACS—ME database in a
fraction of the time and obtain up-to-date information that can then be used in training,
hazard identification, and trend analysis to prevent possible future incidents. The
resulting application would take advantage of a centrally managed and secure database
while providing the ability to make the information available to the greatest number of
authorized users.

The central database also addresses three key factors that inhibit efficiency in

knowledge management. First, storing all HFACS—ME data in a central database
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prevents incompleteness of information. This ensures that the information presented to
the user represents the "whole" picture and is not skewed by sampling error. Second, the
ability of the end-user to view data that cuts across aircraft type boundaries and allows
users in one aviation community to gain insight into maintenance errors affecting other
communities. Under the current mishap message distribution system, messages are
addressed to specific aircraft type communities, whereas maintenance error information
may be applicable to a much broader audience. The end user’s ability to aggregate data at
various levels (e.g., aircraft type, mission category, or all Naval Aviation, etc.) prevents
the asymmetry of knowledge perpetuated under the current system. Finally, people
usually get knowledge from their organizational neighbors. This localness of knowledge
is affected not only by the physical proximity to the knowledge source, but the ease of
access and the trust extended to the source. The web-based interface addresses the
proximity and access issues directly and database administration and security aspects
influence the trust issue. (Davenport, 1998)

The future growth of web-based capabilities provided by the Navy—Marine Corps
Intranet (NMCI) and Information Technology for the 21st Century (IT-21)
infrastructures will provide the logical path for NSC to provide access to the Aviation
Safety. This study also explored the possibility of incorporating the web-based tool into a
civilian variant, which would presumably use the Internet as the logical communication
medium to share safety related data across the industry. Currently, the HFACS—ME Web
and MEIMS share a common HFACS—ME database and are designed to accommodate
either military or civilian data. The biggest challenge will be the political and legal
frameworks needed to encourage honest reporting when human error occurs (Graeber,
1999). The usefulness of the web-based HFACS—ME database will depend on whether
the system adds value to the underlying mishap data, and ultimately, whether the end user

gains knowledge leading to effective intervention and mishap prevention.

B. PURPOSE

The intent of this study is to develop and evaluate a Web-based HFACS-ME
safety information management system that will facilitate the organization, query,

analysis, and reporting of maintenance errors and contributing factors that lead to Naval
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Aviation mishaps, equipment damage, and personnel injury. The goal of this project is to
provide a tool that will enable safety, maintenance, and management personnel to query
and analyze maintenance mishap data, regardless of geographic location or time of day.
With the knowledge gained from this analysis, the user may be able to better understand
and prevent errors, which may lead to personal injury, equipment damage and loss of

valuable resources.

C. PROBLEM STATEMENT

In order to continue to reduce Naval Aviation mishaps there needs to be an
understanding that all mishaps are not caused solely by aircrew error. The analysis of
maintenance mishaps offers an increased opportunity to reduce target mishaps and
enhance readiness. The HFACS—-ME taxonomy was adapted to classify causal factors
that contribute to maintenance mishaps. A modern database tool is essential in more
effectively addressing and identifying patterns of human error using HFACS-ME.
However, there is no such tool available today.

This thesis investigates the following questions: (1) How can a web-based tool be
used to query the NSC aviation safety database of aircraft mishaps? (2) Will aviation
safety and maintenance personnel effectively use a web-based tool to query and analyze
aviation maintenance error data? (3) Will the web-based implementation make the
aviation safety database easily accessible to authorized users, regardless of the user’s
location? (4) Will Active Server Pages (ASP), Hypertext Markup Language (HTML)
pages, and Structured Query Language (SQL) provide required functionality, security,
data integrity and display capabilities? (5) Can this tool be converted for commercial

airline use?

D. SCOPE AND LIMITATIONS

Naval Fleet personnel, primarily Aviation Safety Officers, evaluated the
prototype HFACS—-ME web application. Based upon the Naval Aviation safety data it
contains, the HFACS—-ME Web prototype is designed for use by Naval Aviation
squadrons, maintenance organizations, and support organizations. The Federal Aviation

Administration (FAA) and the National Aeronautics & Space Administration (NASA)
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have provided funding in support of related research in anticipation of crossover use by
other military branches and civilian airlines. The data contained in the HFACS-ME
database was manually transcribed from reports of actual Naval Aviation mishaps that
occurred between 1990 and 2000. Only maintenance related mishaps caused by human
error were included. Due to the anonymous nature of the Usability Study and Exit Survey
conducted at the conclusion of this project, there is no means to probe deeper into a
participant comment or concern about the HFACS—-ME Web prototype nor is there a

means to judge the motivation of the respondents.

E. DEFINITIONS

This study uses the following definitions:
Aircraft Mishap Board. Group of officers appointed to investigate and report on

an aviation mishap (DON, 2001).

Aviation mishap rate. Number of aviation mishaps per 100,000 flight hours

(DON, 2001).

Aviation Safety Officer. Principal advisor to Naval Aviation squadron

commanding officers on all aviation safety matters (DON, 2001)

HFACS. Human Factors Analysis and Classification System. System designed to
help analyze Naval Aviation mishaps focusing on aircrew error (DON, 2001).

HFACS—ME. Human Factors Analysis and Classification System—Maintenance
Extension. HFACS adaptation to classify causal factors that contribute to maintenance
mishaps (Schmidt, 1996).

HFACS—-ME Web. Human Factors Analysis and Classification System—

Maintenance Extension Web Application. Prototype tool developed for this thesis.
HFQMB. Human Factors Quality Management Board. Established by Naval
Aviation senior leadership to reduce human error involvement in Naval Aviation Class A
flight mishaps (QMB, 1997).
Mishap. A Naval mishap is an unplanned event or series of events directly
involving naval aircraft, which result in $20,000 or greater cumulative damage to naval

aircraft, other aircraft, property, or personnel injury (DON, 2001).



2001):

Mishap Categories. Naval aircraft mishap categories are defined below (DON,

Flight Mishap (FM). A mishap in which there is $20,000 or greater DOD aircraft
damage or loss of a DOD aircraft, and intent for flight for DOD aircraft existed at
the time of the mishap. Other property damage, injury, or death may or may not
have occurred.

Flight Related Mishap (FRM). A mishap in which there was less than $20,000
DOD aircraft damage, and intent for flight (for DOD aircraft) existed at the time
of the mishap, and $20,000 or more total damage or a defined injury or death
occurred.

Aircraft Ground Mishap (AGM). A mishap in which no intent for flight existed at
the time of the mishap and DOD aircraft loss, or $20,000 or more aircraft damage,

and/or property damage, or a defined injury or death occurred.

Mishap Severity Class. Mishap severity classes are based on personnel injury and

property damage (DON, 2001):

Class A. A mishap in which the total cost of property damage (including all
aircraft damage) is $1,000,000 or greater; or a naval aircraft is destroyed or
missing; or any fatality or permanent total disability occurs with direct
involvement of naval aircraft.

Class B. A mishap in which the total cost of property damage (including all
aircraft damage) is $200,000 or more, but less than $1,000,000 and/or a
permanent partial disability, and/or the hospitalization of five or more personnel.
Class C. A mishap in which the total cost of property damage (including all
aircraft damage) is $20,000 or more but less then $200,000 and/or injury results
in five or more lost workdays.

Naval Aircraft. Refers to US Navy, US Naval Reserve, US Marine Corps, and US

Marine Corps aircraft.

OPNAVINST 3750.6: The Naval Aviation Safety Program. US Navy instruction

outlining Naval Aviation’s safety program. Revision R-2001, (DON, 2001).



F. CHAPTER ORGANIZATION

Chapter II contains a literature review of two-tier and three-tier client/server
architectures and compares the strengths and limitations of each. Chapter III discusses
the planning and development of a Web-based application to allow an authorized user to
query, display, analyze and report human error involvement and look for patterns in
aviation maintenance mishaps. Chapter IV details implementation of the HFACS-ME
Web prototype and the methods used in this study. Chapter V discusses final prototype
design and the results of a preliminary Usability Evaluation. Lastly, Chapter VI contains

Summary, Conclusions, and Recommendations.
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II. TWO-TIER VERSUS THREE-TIER CLIENT/SERVER ARCHITECTURE

A. OVERVIEW

This study examines the development of a Web application to display, analyze,
and produce reports of human error involvement and patterns in aviation maintenance
mishaps. The literature review includes textbooks, research articles, and masters theses
pertaining to: (1) client/server architectures, (2) database management systems (DBMS),
(3) Web application design and development including database interface, (4) application
coding, and (5) usability considerations for an effective Web/database tool. Collectively,
these information sources provide a foundation to develop an effective and user-friendly
prototype maintenance error analysis and reporting tool, hereafter referred to as HFACS—
ME Web.

Historically, the most common method for users to access information in a
database is with a two-tiered client/server architecture. This architecture presents an
easy-to-use interface for the user (normally by supporting a Graphical User Interface
(GUI)), circumventing the need for the casual database user to learn complex database
manipulation languages, such as Structured Query Language (SQL). In many cases, these
applications could be replaced with a three-tier client/server architecture using a browser,
Web server and a database server. There are substantial advantages to the Web approach,
but there are serious obstacles that must be overcome before the Web technology can
completely replace the need for client/server applications. Two-tier and three-tier
applications may appear essentially the same to the end user, but there are some very
fundamental differences in how they work that have an important impact on their

functionality.

B. TWO-TIER ARCHITECTURE

In a two-tier application, the application program runs on the end user's computer
(the client) and communicates with the server (i.e., database server, etc.) through a
network or modem connection. In a database client/server application, the client can pass
SQL statements through a Transmission Control Protocol/Internet Protocol (TCP/IP)

connection and if necessary, a database specific protocol (e.g., SQLNet for ORACLE,
11



etc.), to the database. The results are returned to the client machine via the same

middleware protocols and is displayed to the user. This scenario is depicted in Figure 2.

20L statement

=

TCPIP pratocol or

Diatabase specific protacal
Baw data

Database
SErver

Application
Client

Figure 2. Two-Tier Architecture Diagram (After SYBEX, 2001)

C. THREE-TIER ARCHITECTURE

The three-tier interface operates differently than two-tier applications. Similar to
two-tier applications, three-tier applications also display information in a GUI. However,
in a Web interface the GUI is provided by the Web browser that runs on the client
machine, as opposed to the GUI being provided by the particular programming language
used in a two-tier application. In this scenario, the Web server provides an additional
layer between the client and the database server. The user specifies a Uniform Resource
Locator (URL), which uniquely identifies a particular Web server to connect to and a
Hypertext Markup Language (HTML) file to view or a program to run on that server.
Between the Web browser and the Web Server, TCP/IP is used as the underlying
communications protocol (for Internet communications) and the request for the web page
is handled by the HTTP protocol which rides on top of TCP/IP. The Web server can then
interpret the URL and service the HTTP Request. If the request requires database access,
the request for data, normally a SQL statement, is sent to the database server either using
TCP/IP, a proprietary database protocol, or an interprocess communication protocol
called Named Pipes. Named Pipes is a protocol within the Windows NT (and UNIX)
operating systems that allow processes running on the same machine communicate with
one and other. This allows the database server to be configured to not accept TCP/IP
communications thereby making it less vulnerable to exploitations from the network.
Once the data request has been serviced, the Web server formats the retrieved data into
HTML, and sends it to the client machine to be displayed in the browser. See Figure 3 for

a diagram of this configuration.
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Figure 3. Three-Tier Architecture Diagram (After SYBEX, 2001)

D. ARCHITECTURE COMPARISON

As many application programmers, project managers, and other information
system professionals have learned over the years, two-tier database applications are
inherently difficult to build, deploy, and manage. Billions of dollars have been invested
in client/server technology, and many tools and products have been developed in support
of two-tier applications, but it remains a problematic field. The characteristics of Web
technology make it possible to circumvent many of the problems associated with two-tier
development. Although the advantages of the Web approach over two-tier architecture
may seem overwhelming, there remain many obstacles for Web technology to overcome

before it can completely replace two-tier technology.

1. Installation and Maintenance

One of the biggest problems that plagues two-tier applications is that of
deployment and maintenance. Someone possessing administrator privileges on the
machine must install the application program executables, along with various other
system files that are necessary to run it, on each end user's machine. This usually requires
that a complex installation routine and error handling procedures be written, which is
then distributed to each of the users. It is often the case that end-users have different
hardware and software configurations, which may cause conflicts with the client software
as it is being installed and makes it necessary for the organization deploying the
application to provide extensive technical support to its users. In addition, if a system is
being developed for use by a client running on a different platform and/or utilizing
different operating systems, the application must be ported to each of the intended
platforms. Once the application has been deployed, any software changes require that the
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system be re-installed on each user's machine. All of these factors make the
administration of a two-tier application a very tedious process.

By using a Web application, these problems are avoided. The programs to retrieve
and manipulate data are stored in one place: either on the Web server or in the database
itself. This eliminates the need to install software on each end user’s machine and makes
software changes much easier. Furthermore, users running on different platforms can use
the same programs. There is no need to write different versions for different platforms as
Web browsers are available for a wide variety of platforms and HTML is machine
independent (although presentation of HTML content on different browsers is rarely
identical due to subtle differences in HTML Standard implementation). These advantages

make Web technology a very desirable alternative to two-tier development.

2. Connectivity

Another problem that two-tier developers face is that of connectivity.
Client/server applications have to deal with users connecting by modems, Internet
connections, and local network connections as well. Most commercial Database
Management Systems (DBMS) have their own network software, which require
expensive site licenses for each user. Three-tier applications do not have these problems.
The client simply needs to have Internet or modem access to the Web, and the application
developers need only worry about the connectivity between the Web server and the
database. Furthermore, because Web applications do not maintain a persistent connection

to the database, the database server can handle more users at a time.

3. User Interface

One final benefit of the Web approach is that nearly all users, no matter what their
level of sophistication, are generally comfortable using a Web browser. This is the part of
the appeal of the World Wide Web (WWW) that has made it so popular. The fact that
many people are already familiar with the use of a browser eases part of the learning
curve associated with the deployment of any application. This will make it easier to train

end-users on the use of the system. Like any application, a poorly written Web
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application will be more difficult to use than a well written one, but the standardized

features of a Web browser provide users with a familiar framework.

4. State Maintenance

Probably the biggest obstacle that Web developers have encountered is the
stateless nature of the HTTP server. Whereas two-tier applications have a program
running throughout the various screens of the application, Web applications consist of
completely independent pages and have no persistent program memory to save user state
information. Every connection is negotiated from scratch, not just at the page level, but
for every element on the page. Each HTTP exchange is a completely independent event.
Therefore, information entered into one HTML form must be saved by the associated
server application in a place where it can be accessed by subsequent programs in a
conversation. Basically, there are only two places to store state information—on the client
or on the server. This is not to say that the information has to be saved on the Web server
itself, but on the server side of the browser-server relationship. As a simple example of
why this is a problem, suppose a corporate application requires the user to select from a
list of customers on the initial screen in order to display various information about that
customer on the next screen. In the two-tier application, the customer name and possibly
an identifier would simply be stored as variables in memory and that information would
be accessible in subsequent screens. In a Web application, however, the information must
be explicitly passed on to the next page, as each Web page has no knowledge of the of
the previous pages. In this example, there is only a small amount of state information to
be passed to the next page, but even in a relatively simple Web application the amount of
data that must be stored can quickly escalate to unmanageable levels. Six methods
currently are employed by developers as workarounds to this problem: (1) Session
variables, (2) Cookies, (3) QueryString variables, (4) Hidden form variables, (5) files, or
(6) database tables.

Examples of each method will use the following scenario: a database table exists
which contains demographic information about registered users (e.g., UserIDs, sign-ons,
names, etc). When a user signs on, the sign-on value entered by the user is used to look

up information in the database. Now assume the application needs access to the user's
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demographic data for each page in the application. To be able to retrieve the user's
information, the application needs to somehow make, and keep, an association between

the user's browser and the information related to that browser.

a. Maintaining State With Cookies

Cookies are highly efficient from the server point of view because they
push the burden of maintaining data onto the browser. You can write persistent or
temporary (per-session) cookies, depending on your needs. However, if you rely on

cookies there are six considerations to be considered:

(1) Cookies increase network traffic. Each time a cookie is
stored on a browser, the browser subsequently sends the cookie name and value(s) back
to the server for each request. Assume the maximum amount of information
(approximately 4 KB) of information is stored in each cookies set. If there are 20 users on
the site, it is unlikely to have a significant impact on network traffic; but if there are
2,000 users, each making requests 4 times per minute, network traffic has increased to 32
megabyte (MB) per minute. While that may not bring the network and server to a halt,

the scalability of this method needs to be considered.

(2) Cookies increase the time required to service a request. The
server must parse the cookie string and create the Request.Cookie collection for each
request. Therefore, the more values stored in the cookie string, the longer it takes the

server to parse the string, thus increasing the response time and reducing scalability.

3) Cookies are machine-dependent. When a persistent cookie
is written to a computer, the browser will return that cookie value the next time a user
visits the application. But, if the person uses a different computer to access the
application, the cookie value will not be there. Consider an individual who accesses a
travel reservations site from work, makes a reservation, and then accesses the same site
from home. If the site relies on cookies to maintain state, the user's reservation

information will be on the work computer, but not on the home computer.

(4) Cookies are browser-dependent. The problem is actually
worse than described in the previous paragraph. Cookies belong to a specific browser.
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Suppose a user has two browsers. After accessing the travel application with Microsoft
Internet Explorer[] (IE), the user later (that same day) returns to the site with Netscape
Communicator[]. The two browsers maintain cookies independently. That means that
any cookie you write with IE is not sent with Netscape, and vice versa. Therefore, the
application will not have access to the information stored in cookies for visits by other

browsers, even if the machine and user are the same.

(%) Cookies may disappear. Perhaps worst of all, because
browsers store persistent cookies in directories accessible to the users, those users can
delete the files, or the machine can crash, or the user can rebuild the machine. In other
words, critical data cannot be stored in cookies because you cannot rely on the

information to be present in the future.

(6) Users control cookies. Finally, even with per-session
cookies, there is a small chance that a person may start a Web application with cookies
enabled, but turn cookies off during the session. That means the application may lose
cookie values in the middle of the session—not an attractive scenario for critical

applications.

The point of this example is not to suggest that cookies should not be used; it is
that cookies are not necessarily the best place to store data. They are limited in size, are
not guaranteed to be present between sessions (or even during a session), and not all
browsers accept them. Nevertheless, cookies are the method that Microsoft chose to
associate a browser with server-side data,—they work most of the time. In spite of these
drawbacks cookies do have some advantages. They can be created and read easily with
both client and server-side code, they work in all modern browsers, and they can be
encrypted for added security.

If only a small amount of information needs to be stored between requests and
there is not much concern if the information is lost, cookies are an excellent way to
maintain state because they do not take up any memory on the server. Permanent cookies
(as they are called because they are not stored in volatile memory) can also be written to
store data on the client's hard drive. Permanent cookies make it possible to store state
between sessions. By default, the browser sends all cookies set by an application back to
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that application, but there are a number of methods to specify cookie use in virtual
directories and alternate domains.

The browser stores and transmits cookies as text files, so they need to be
encrypted if the information is sensitive, such as sign-on and password information.
Cookies can be manually encrypted or the browser can encrypt the data automatically by
using the Secure attribute. This tells the browser to store cookies in encrypted form, and

to send them only to sites that support Secure Sockets Layer (SSL) encryption.

b. Maintaining State With QueryString Variables

There has been a great deal of press coverage (mostly negative) about how
unscrupulous Web sites are impinging on privacy by storing unwanted information on
your computer in cookies. Therefore, some of the more paranoid individuals have
improved their privacy by turning cookies off. For clients that will not accept cookies,
Web applications cannot store anything in the Session object because the ASP engine
will not find the SessionID cookie, and (if Sessions are enabled for the application) will
try to create a new Session cookie for each request. Of course, cookies cannot be used to
maintain state in this case either. Instead, information can be passed through the
QueryString collection.

QueryString data is text appended to the URL. On the server, the data is
received in the Request object as the Request.Querystring collection. As is typical with
Web communications, the raw data is in the key=value form like cookies, form variables,
etc. Ampersands separate the key-value pairs. A question mark separates the entire query
string from the URL. The following URL example contains two QueryString values-

LastName and FirstName:

http://MServer/ /S t e. conPLast Nane=Doe&H r st Nane=John

Most browsers support up to about 1024 characters in QueryString data.
The server parses the QueryString data into a collection, so it can be retrieved using keys
or indexes. That makes it extremely easy to retrieve the data sent by the browser.

QueryString parameters can be added to HTML and sent to the browser by concatenating
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strings together to produce a valid URL. As subsequent pages are displayed the
information needs to be carried forward. All that concatenation can become painful when
you're trying to keep track of multiple variables. Especially, if trying to append enough
information to keep track of 20 or 30 critical variables in an application!

There are some undesirable characteristics of using QueryString data to
maintain state. First, the user (and other observers) can see the data because it appears in
the address bar. Therefore, this method should never used to send any private information
unless encryption is used. Second, if QueryString data is used and the data contains
spaces or other non-alphanumeric characters, the Server.URLEncode method must be
applied to the query string before appending it to a URL to avoid errors.

Finally, because the information in the QueryString on the browser
appears in the address field, users can change the QueryString data, which can lead to
errors in the Web application. Therefore, one cannot always depend on the validity of the

information in the QueryString variables

c Maintaining State With Hidden Form Variables

Another way of maintaining state on the client is to use hidden form
variables. To do this, a Web developer creates a <form> tag and inserts the hidden form
state variable which needs to passed back to the server. The form needs to be submitted
by the client using the POST method so the browser returns the values to the server. This
can be accomplished by a Submit button for each page, or by using client-side script to

submit the form when a navigation event-such as a click on a link or button-occurs.

<f or m nane="frnH dden" net hod="post ">

<i nput type="hi dden" nane="ID' val ue="2817">
<i nput type="submt" val ue="Submt">
</fornp

When the user clicks the Submit button, the form will send the value
ID=2817 to the server. The Web application can retrieve the value using the
Request.Form collection, and then use the value in a form on the next page. To submit

the form from a link, use client-side script such as this:
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<scri pt | anguage="javascript">
function doSubmt ()

{
docunent . f rnH dden. submt () ;

}

</script)

<f ormacti on="nypage. asp" nanme="frnH dden" net hod="post ">
<i nput type="hi dden" nane="ID" val ue="2817">

<i nput type="submt" val ue="Submt">

</form

When the user clicked on the following link, the javascript subroutine

above would be called, which would submit the form to the target ASP page.

<a href="nypage. asp" ond i ck="doSubmt();">0ick Here</ a>

Then the ID value is passed to mypage.asp, and retrieved by the
application using a call to Request.Form("ID"). The process of setting and retrieving the
ID variable could continue on subsequent pages as long as the variable value was needed
on the server to maintain state.

Hidden form variables are in some ways better than cookies or
QueryString variables. There is no size restriction on hidden form variables, they are not
visible in the browser's address field, and users cannot change them; but they are visible
to users savvy enough to use the View Source feature of the browser and therefore should
not be used for values you do not want the user to see (e.g., answers to test questions,

etc.) unless you encrypt them.

d. Maintaining State With Session Variables

Session variables are the easiest way to maintain state and are not limited
to a specific data type. Once the UserID is stored in a Session variable, then whenever the
user makes a request, the value of the Session("UserID") variable is retrieved from server
memory and the user's information are retrieved from the database, as seen in the

example.
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Set R = conn. execut e("SELECT Wserl D FROM Wsers " & _
"WHERE Wser| D=" & session("WserlD'), ,adOwText)

Unfortunately, retrieving database data is an expensive operation in terms
of both time and server resources. It may not be efficient to perform a database lookup
for each user request. If the application retrieved the data during the sign-on request it
could store the entire row in Session variables at that time. That way, the application
would not need to go back to the database for each subsequent request. Instead, a Session

variable for each field in the table row could be created for that user. For example:

session("WerlD') =rs("WserlD"). Val ue

sessi on("Wsersignon") = rs("UWsersignon"). Val ue

sessi on( " UWser Last Nane") = rs("User Last Nane") . Val ue
Sessi on("UWser FH rst Nane") = rs("UserFH rstNane"). Val ue
session("WserBEMai | ") = rs("WserbBmail ™). Val ue

Now, the application can have access to the user data from anywhere in
the application without returning to the database. In essence, it has cached the
demographic data for this user in the Session object. This is absolutely the easiest way to
cache data for an individual user, and probably the one used most often. There are only a
couple of problems with it. Using Session variables forces the server to access a single
object for each request. Therefore, the use of Session variables must force the server to
serialize requests, at least during retrieval of the sub-dictionary containing the Session
variables associated with that user's SessionID.

Sessions are a mixed blessing. They make development extremely easy,
but Microsoft itself recommends that you should use another method besides Sessions to
maintain state if you want to build Web sites that will scale to large numbers of users.
Consider a Web farm where more than one server is used to service requests. If Session
variables are used, some method is needed to route requests from one browser to the
same server for each request. If such a method is not used (and the ASP engine does not
currently provide one), the Session information either will not be available or will be

different on each server.
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Finally, although it may not always be an issue, developers need to be
aware of the memory requirements when using Session variables. Storing a few small
strings and numbers for each user will not use much memory, but storing entire record
sets, even as arrays will use up large amounts of memory in a hurry. If the server runs out
of RAM, it will begin spooling the data out to virtual memory, and that will definitely

adversely affect the application's response time and scalability.

e Maintaining State With Files

Although reading a file for each request may sound like a totally
inefficient method for maintaining state, it is not as bad as it sounds. The Web server
caches files—in fact, site administrators can set the number of files the server caches to
suit the resources available on it. Because requests tend to come in clusters—a single user
will use an application, then quit-so file-caching services will likely improve the speed of
file reads and writes.

While the application still needs to rely on one of the previous forms of
data caching to make the association between the browser and the file, any of the
previously mentioned methods may be used. For example, a UserID may be saved as a
cookie, placed in the QueryString, saved as a Session variable, or submitted it as a hidden
form variable. The result is that the UserID value is obtained and that value is used to
open a file, allowing additional user information to be retrieved. A significant advantage
of this method is the ability to associate a reasonably large amount of data with a single
pointer value. Unfortunately, as with any promising solution there are drawbacks. For
example, the files become harder to manage when the number of users grows. There is
also the problem of managing obsolete files and duplicates. If a user visits the site once,
how long should the data be maintained before it is deleted? For some sites, the data may
need to be maintained. For others, it may only be needed during the current session. You
could delete any user files who's timestamp is older than a predetermined period;
however, if users re-visit the site within that period, you would need to update the file
timestamp by writing data to the file so it does not get deleted. As you can see, it would
be nice to have a more robust way to associate data with a pointer stored on the client.

And you do have access to that method—with a database.
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f Maintaining State in a Database

Databases are probably the most scalable way to maintain state. Storing
state in a database is definitely slower when the application has only a few users, but as
the number of users and the size of the data increases, using a database to store state
quickly outstrips using Session variables. It is also easier to script than using QueryString
or Form variables, especially when you have a large application where you must store
many more state variables.

Another major advantage of storing state in a database is that state can be
maintained not only during a session, but also between sessions. The only other way to
maintain state between sessions is to use persistent cookies or files. Cookies maintain
state on the client, whereas state stored in a database resides on the server. Maintaining
cross-session state on the server is better, as people frequently change computers, delete
cookie files, or sign on to their computers using other sign-ons, so client-side state is less
certain.

To store state in a database, the appropriate table must be properly set up.
Meaning that the application must be able to identify the data row or rows that belong to
an individual or session. This is accomplished by setting a single identifying cookie that
acts as a primary key to the table, then retrieving the data using that cookie value when
each request starts. For secured sites, the application can create and set its own cookie
value, such as a unique user's ID or sign-on. For cross-session state maintenance, each
user will need to sign on with a login and password. For single-session state maintenance,
the application can use the SessionID cookie as long as it is not necessary to store state
for an individual user, just an individual session.

To avoid a database growing unchecked, a scheme to delete or archive
obsolete state data (data you've stored for individuals that never return to your site) must
be implemented. For many public sites, this is the bulk of the data collected; for internal
sites, it may occur only when an employee leaves the company. If persistent cookies are
used to connect people to their data, a means for a user whose cookie has been lost to

reconnect to his or her data would also be desirable. That's why many sites ask you to
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provide special personal information so they can ask you about it if you lose or delete the

site cookie.

g Summing Up State Maintenance Options

If you only need to store small amounts of data (less than 4 KB), and
especially if you do not need cross-session data, use cookies. Cookies work well and you
will be able to develop the application quickly. If you do not expect to ever have to scale
the site beyond a single server, use Session variables. If you need to keep data across
sessions, or if the data you need to maintain is large, you can use a file or database to
persist the data. If your client does not have cookies enabled, use hidden form or
QueryString variables to store a pointer value on the client. Use the pointer value to
retrieve associated information from files or database tables on the server. You can also
use these methods if your server does not have sessions enabled. If you need high
scalability, use database tables in combination with any other method that can store a
pointer to the data. Remember that the less data you must retrieve for any request, the
faster and more scalable your application becomes. Finally, you can use more than one
method at the same time-database tables, files, and cookies to store information between
sessions, as well as Session variables, QueryString variables, hidden form variables and
cookies to store information during a session. Perhaps future versions of the HTTP
protocol will solve the problems caused by statelessness, but in the current state of Web

technology, it is up to the programmer to maintain the user's state.

S. Connectivity Requirement

Another problem with three-tier development that follows from the stateless
nature of the Web (more specifically the HTTP Server protocol) is that HTTP
applications are also connectionless. In a two-tier application, the user connects to the
database and remains connected throughout the session. Web applications, however, must

establish a new database connection with each new page.
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6. User Environment

Yet another difficulty with three-tier interfaces is that the programmer has less
control over the user's environment. While a two-tier application developer has a great
deal of control over the appearance and execution of the application, the appearance of a
Web application is determined by the particular browser and platform that the end user is
running. The same characteristics that provide greater flexibility and portability in Web
applications also lead to a loss in control in the way the application looks and behaves. A
Web page that looks nice on the developer's screen may have a very different appearance
to an end user. This is a tradeoff, which must be considered in deciding whether to
choose the Web approach over two-tier technology. Any Web application should be
viewed on a variety of browsers and platforms before being deployed.

In addition to the lack of control over appearance, the Web developer also has
less control over the flow of execution than in a client/server environment. The
navigation capabilities of browsers allow users to go back to the previous screen at any
time, start in the middle of the application, or go halfway through the application and

then quit. The programmer must take all of these possibilities into consideration.

7. Security

There are also significant drawbacks to the Web approach in the area of security.
Due to the Internet's open nature, security is a topic that must be given careful
consideration when planning website and database design, implementation, and
functionality. The measures put into place also have significant ramifications with regard
to site performance and scalability. An attempt to cover the broad range of security issues
related to the Internet is beyond the scope of this thesis but a discussion of issues relating

to the implementation of the HFACS—ME Web prototype will be covered in Chapter 3.

8. Functionality

One final obstacle to three-tier development, and a substantial one, is that
although the Web has some powerful capabilities, the current state of Web technology
cannot do everything that a two-tier application can do. Some of the more complex

functionality of two-tier applications can simply not be easily replicated in a Web
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application without the use of client-side scripting and/or Dynamic HTML (DHTML).
(Note that dynamic HTML refers to Web content that changes each time it is viewed
depending on parameters, whereas, when capitalized, Dynamic HTML refers to new
HTML extensions that will enable a Web page to react to user input without sending
requests to the Web server. Microsoft and Netscape have submitted competing Dynamic
HTML proposals to the World Wide Web Consortium (W3C), which is producing the
final specification.). Therefore, until Web technology and the standards implemented by
browsers include such capabilities, a three-tier application may not provide all the
features of a two-tier application. However, for relatively simple applications, a three-tier

interface is a viable option.
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III. THREE TIER CLIENT/SERVER COMPONENTS

A. OVERVIEW

Before the Internet became the ubiquitous communication medium that it is today
it was a project designed to connect scientists and researchers around the world.
However, it had some problems. There were far too many access tools, and none of them
were very user-friendly back in the days of text screens and command keys. The Internet
did not stand out having a snappy graphical interface. As access tools gained more
functionality and new standards were put into place, HTTP and HTML quickly took over
and contributed to the mass appeal of the Internet today.

The following sections discuss the components that make up the three-tier
client/server architecture and address design and implementations considerations and

challenges that were addressed when developing the HFACS—ME Web application.

B. WEB COMMUNICATIONS PROTOCOLS

There are two main protocols for using the Web: Transmission Control
Protocol/Internet Protocol (TCP/IP) and HTTP.

TCP/IP is a result of research funded by the U.S. government's Advanced
Research Project Agency (ARPA). The original intent was to allow researchers from
around the world to communicate ideas and files so they could advance research projects
more easily. This network of research computers, which used TCP/IP as its protocol,
eventually became the Internet.

The Transmission Control Protocol (TCP) determines how to divide the
information into packets, and the Internet Protocol (IP) transports these packets. The
Internet Protocol does not guarantee that the packets will be received in the order they
were sent; it is up to the TCP to reassemble the packets in the correct order. TCP/IP
addresses are 16-digit numbers separated into four sections (known as octets), such as
255.14.130.12; the number in each section cannot be higher than 255. Each section
identifies, to some degree, the location of the recipient of the packets. The first two
sections are generally considered the network address, the third section is considered the

subnet mask, and the fourth section is the address of the physical machine.
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HTTP is a protocol that sits on top of TCP/IP. The protocol translates requests
from Web pages into requests over the network; it then takes browser requests in the
format of a method. The HTTP methods are: (1) GET, (2) PUT, (3) POST, and
(4) DELETE. The GET method requests a file from the Web server. It is simply a method
for linking from one page to another, not for handling any kind of form that you fill out.
The PUT method is rarely used because it allows a request to create a new file or append
to the file if it already exists. Forms to pass parameters to the Web server use the POST
method. The DELETE method can be used to delete a file from the Web server. For
security reasons, Web servers generally do not permit PUT and DELETE methods.

The HTTP model of Web browsing fits neatly into the client-server model. The
Web browser, acting as the client, makes requests for pages to the Web server. The Web
server fulfils these requests by responding with a Web page. Generally, each request is
sent as a separate and unique connection

All Web pages are sent as text files. Along with the request, the browser sends a
header of information about itself, including what types of files it can handle. The server
then uses this information to determine whether it should send the page. For the server to
respond to the browser, the server sends a status code along with the page. If the page is
sent, the status code is usually a success code; if the page is not sent, the status code is
some type of error code.

HTTP is the standard of the Internet Engineering Task Force (IETF). The current
release version is HTTP/1.1 (IETF draft standard RFC 2616). HTTP/1.1 is designed to
bring about significant performance gains through support for persistent connections and
pipelining for much more efficient use of TCP networks, continued extension of the
caching model and support for multi-homing servers (allowing a single web server to
serve multiple web sites each with their own unique address). Improvements in HTTP/1.1
are limited due to the requirement for backwards compatibility with HTTP/1.0. (ITEF,
1999)

C. WEB BROWSER, AKA THE HTML CLIENT

The Web browser provides the GUI, which displays information and incorporates

user interface components. These components may be part of the browser application
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itself (i.e., address bar, Back button, etc.) or those controls displayed as part of the Web
application (i.e., drop-down lists, hyperlinks, Submit buttons, etc.). To display
information returned from a Web server the browser needs to interpret the text data

received and render it appropriately.

1. HTML Standards and Compatibility

The language used to accomplish this is HyperText Markup Language or HTML,
which is a generic markup language for representing documents. HTML describes the
relationship between a document's content and its structure and allows document-based
information to be shared and re-used across applications and computer platforms in an
open, vendor-neutral format. HTML has two essential features—hypertext and
universality. Hypertext means that you can create a link in a Web page that leads the
visitor to any other Web page or to practically anything else on the Internet. It means that
the information on the Web can be accessed from many different directions. Universality
means that because HTML documents are saved as ASCII or Text Only files, virtually
any computer can read the Web page. It does not matter if the page is displayed on a Mac
or a Windows machine, a UNIX box, or a hand-held device like a Palm. The Web is open
to all.

However, while HTML is available to all, that does not mean that everyone
experiences it the same way. A standards committee called the World Wide Web

Consortium (W3C) (http://www.w3.org/) governs HTML. The current HTML

Specification, Version 4.01 details the recommendations for compliance endorsed by the
W3C (W3C, 1999). As a recommendation to consortium members (of which Microsoft
and Netscape, among others, are members) the HTML standard is non-binding, and as
such there is not universal compliance with or standardized implementation of HTML
among browsers. Each browser developer has their own vision of the future direction of
HTML and they routinely implement proprietary HTML extensions to their own browser.
Even the implementation of the HTML Standard is not consistant across browsers, which
cause Web pages displayed on competing browsers to render differently. This creates a
dilemma for Web developers: (1) they can embrace the featureset of a particular browser,

potentionally alienating the users of browsers which do not support the chosen features;
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(2) they can develop multiple (parallel) websites, each optimized for a particular platform
and/or browser, or (3) they can forgo the latest features available in the interest of
"universal" compatibility. In fact, according to The Web Standards Project

(www.webstandards.org) founded by a coalition of designers disgusted with the

increasing fragmentation of the Web, Web designers waste an incredible 25 percent of
their time devising workarounds for proprietary tags, writing multiple versions of pages
to satisfy each browser, and educating their clients about the impossibility of creating
certain effects for all browsers (Castro, 2000).

The HTML standard has different levels of support. If an application developer
wants all or most browsers to render pages consistently, they should use HTML language
structure of the lower levels. The lower level features do not give as many choices for
delivering data as the higher level features do. A choice must be made between features
and the quantity of browsers that can view the data. Table 1 shows the different levels of
support and the general features that were added with each level. Level 0 support is

necessary, regardless of the kind of browser type, including text-only browsers.

HTML Level | Features Supported

Level 0 Mandatory: Headings, lists, anchors, etc.
Level 1 Images, emphasis, text highlighting
Level 2 Forms, character definitions

Level 3 Tables, figures, etc.

Level 4 Mathematical formulas

Table 1. The levels of HTML support. (From SYBEX, 2001)

The HFACS-ME Web prototype attempted to adhere to the HTML 4.01 standard
to minimize incompatibilities and display differences among browsers. This means that
emerging or proprietary technologies, such as DHTML and ActiveX have been avoided.
This policy is summarized in the following excerpt from the Internet Technology

Standards Guidance, issued by the Department of the Navy's Chief Information Officer:

30



With the aggressive addition of new web browser features by both
Netscape and Microsoft, adherence to the HTML standard provides the
only guarantee of compatibility with all web browsers. Features beyond
the current HTML standard should be used only when the user is certain
that both vendors support the new feature. Even adherence to the HTML
standard is not a guarantee that all users will be able to access all the
functionality of a web site. A site developer must ensure that the entire
target audience has, or will, upgrade their browser to the version that
supports the current HTML standard or added feature before fielding new
HTML features. (DON CIO, 1999)

That said, in a situation where an incompatibility might exist without a universal
solution, this research opted to use Microsoft Internet Explorer 5.0 as the standard
browser platform. This decision is based on the Navy's selection of Microsoft products
for both desktop operating systems and office application suites (both of which with MS
Internet Explorer are bundled). (CINCPACFLT, 1997)

2. Client-Side Scripting

Another feature that is dependent on the browser is client-side scripting. Client-
side scripts are programs that are passed to and executed on the client machine. There are
a number of benefits of transferring some of the workload from the server to the client
and of course several drawbacks. Probably one of the most useful tasks for client-side
script is for form validation. By validating the data before it is submitted to the server,
network traffic and server-side errors are reduced. It should be noted that the HFACS—
ME Web interface takes advantage of standard HTML drop-down boxes for data input.
This ensures that data being submitted to queries is valid and correctly formatted, and
minimizes the need for client-side data validation.

Still other uses for client-side scripts are to dynamically change the appearance of
HTML page elements, perform specific actions when trigger events occur (i.e., when the
user clicks on a button, or the cursor passes over a hyperlink), to modify design time
control properties, and to handle client-side data processing, just to name a few. As with
HTML, browser implementation and client security settings determine whether the

scripts will run. Most client-side scripts are written in either Visual Basic Script
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(VBScript) or JavaScript. VBScript is only compatible with Internet Explorer and due to
potential security issues is not as widely used as JavaScript. Java's security model is
commonly called the "sandbox model." The idea is that the applets, like toddlers, get to
play in a sandbox, but the walls of the sandbox are high enough that they cannot easily
get out and do any damage. Currently, VBScript does not afford the same protection. The
HFACS-ME Web application uses very limited client-side scripting for navigation
display, event triggers, and the dynamic rendering of the Graph display.

D. WEB SERVER

In order to serve files to Web clients (browsers), a network application that can
intelligently interpret and fulfill client requests were needed. The application that
performs this service is called the Web server. Web servers are background processes
that run transparently to system users by taking advantage of a capability called
multitasking. This ability to run multiple processes simultaneously on single computer
enable a Web server to service requests from multiple clients at the same time. By
breaking the application into multiple parts that can execute in parallel, the operating
system can rapidly switch between threads of execution and divide processor time
between them. In this manner, Web servers become more responsive, run smoother, and
client's requests are not left sitting in a long queue for processing.

For this project Microsoft's Internet Information Server, version 5.0 was selected
as our Web server for the following reasons: (1) IIS comes as part of the Windows Server
operating system so no additional cost and minimal integration effort were required,

(2) Microsoft Web development tools (MS FrontPage and Visual InterDev) were
available for Web site development, and (3) the author was familiar with MS Visual
Basic and VBScript. With the Web server chosen, the next step was to investigate the

means create dynamic Web pages

1. Active Server Pages (ASP)

ASP is a technology introduced with the release of Microsoft's Internet
Information Server 3.0. ASP is a proprietary technology that only runs on Microsoft's

line of Web server applications, the most recent being Internet Information Server 5.0.
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Alternatives to ASP include Sun's Java Script Pages (JSP), Chili!Soft ASP and Hypertext
Preprocessor (PHP).

ASP adds the capability of customizing Web pages on the server before they are
transmitted over the network to the browser requesting them. With ASP, program scripts
can be added directly to the Web page and inserted precisely between the HTML
instructions that need to be customized. Instead of writing lengthy, hard-to-read C
programs or Perl scripts that disguise the HTML instructions, ASP allow developers to
put code right were it is needed. A developer can start with a complete, viewable HTML
document and incrementally customize it with small fragments of script code that
automatically direct the changes to the document when the code is executed on the
server.

As mentioned previously, it is possible to use client-side scripting to customize a
Web page after it has been downloaded. This code could actually alter the page's
appearance by modifying the HTML instructions before the browser has examined it.
Web pages with extensive client-side customization code are much larger than pages that
are designed once and always have the same appearance. However, smaller Web pages
are more popular than larger ones because they transfer faster and are more likely to be
revisited. With tools such as ASP, however, these drawbacks can be overcome by server-
side customization.

Customization on the server allows the workload to be placed on the server, not
the client. More important, the code executed by the server is not transferred to the client.
Only the resulting Web page is transferred, and it is often as small and streamlined as a
non-customized page. Customization is worthwhile only if it results in Web pages that
are compelling to either the company developing the Web site or the user accessing it.
There may be reasons to add tricks such as randomizing ads so that different images are
displayed each time a Web page is hit, but these reasons are rather trivial compared to
Web sites that can automatically customize themselves based on user preferences, history
of previous visits or purchases, current events, or news. Information is the missing piece,
and more often than not, information is tucked away inside overwhelmingly arcane

databases.
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One advantage to customizing with ASP is that the Web server has access to
databases that are hidden from client computers. Web servers on the Internet are often
placed behind corporate firewalls, which act as barriers that protect computers in a
company from the wild, unguarded chaos of the global Internet. Requests, such as those
for Web pages, are often allowed to travel through the firewall. These requests are
considered harmless and are usually the main reason a corporate network is connected to
the Internet in the first place.

Database servers, however, are often considered too critical to a company's
existence to risk opening them up for direct contact with the outside world. Web servers
are privileged because normally they exist logically on the same side of the firewall as
the database server, so they can access the databases directly. This restriction is
compounded by most databases being accessible only to machines on a local area
network. Local area networks have the advantage of being faster and more reliable than
distributed networks, such as the Internet, and databases are often designed with this
advantage as a requirement for operation. The more reliable a network, the less likely
data will be lost during transmission or a transaction will be broken in mid-step.
Proprietary protocols are often devised to reduce these risks even further. Unfortunately,
these protocols are often bound to the same local area networks the databases were
designed for, so even if the database servers could be connected directly to the global
Internet, it is unlikely they could be communicated with using Internet protocols.

Active Server considers everything that appears between the bracketing symbols,
<% and %>, to be scripting code. All VBScript statements executed by the server before
the page is transmitted must appear between these two brackets. Almost any valid script
can be used as complex as many statement lines and complete functions or sub-routines,
or as simple as partial fragments of statements or expressions. As far as Active Server is
concerned, all scripting code placed between these brackets is seen as one long sequential
script. When processing the Web page, Active Server ignores the HTML instructions,
executes the combined program, and replaces the bracketed sections with new HTML
instructions generated by the code in the corresponding locations. None of the code that
appears between brackets, or even the brackets themselves, ends up in the HTML

document that is eventually sent to the client. This final statement is particularly
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important. It means that the browser (and inquisitive users) are not able to see the
business rules, programming logic, or database connection details that are used to
generate the returned page because that data is never sent to the browser, only the

resulting HTML code.

2. ActiveX Data Object (ADO)

ADO offers a wide range of functions that can be used as a uniform interface to
access any database—including SQL Server, Oracle, and Microsoft Access. To
accomplish this ADO relies on a relatively recent Microsoft technology known as OLE
DB, which was designed to provide database access through COM-based interfaces. OLE
DB, in turn, superseded ODBC. OLE DB has a number of advantages over ODBC,
particularly thanks to certain Win32®-friendly design decisions. For instance, OLE DB
provides mandatory support for multithreading (a firm requirement for COM objects).

Figure 4 depicts the relationship among ADO, OLE DB, and ODBC.

Application

DAO
RDO

OLE DB

SQL Data Non SQL Data Mainframe

SQL Server Oracle @l Mail Video Directory and Legacy
Jet FoxPro Other @l Text Other Services Data

Figure 4. Comparison of ADO, OLE DB, and ODBC (From
http:/www.microsoft.com/data/archb.htm)

Where ODBC relies on the functionality provided by specific drivers to access the
various DBMSs, OLE DB works by delegating this task to a provider. A provider is
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simply a piece of software that has been developed to be compatible with OLE DB and
supply it with data. Because of the vast quantity of ODBC legacy code, ODBC is an OLE
DB provider. ODBC is not always a safe choice, particularly because it does not
guarantee its drivers to be thread-safe, but should be okay if the latest SQL Server,
Microsoft Access, or Oracle drivers are used. There are quite a few things going on
behind the scenes when ADO is used to access a database. Requests go through up to
four different pieces of middleware before they actually end up on the database engine.

One component of ADO that deserves special attention is the Connection Object.
This represents the link between the Web server and the database server. All
communications between the ADO Recordset Objects (used to return data from SQL
calls) and Command Object (used to call stored procedures), and the database server are
negotiated through the Connection Object. By controlling various Connection parameters
a web developer can control when and how the connection to the database is made and
when it is shut down. As far as the database is concerned, users do not interact with the
database, Connections do. To the database, Connections are the points of contact to the
outside world, and even though multiple Recordsets may be open at a time, to the
database they are one multifaceted interaction. To use an analogy, say you and a group of
friends hop in the car and pull up to a drive-up window at a fast food restaurant. The
driver acts as the Connection Object for the requests passed by the other passengers, and
the person taking the order views it as one order.

To make use of the Connection Object, several things have to happen. First the
Connection Object has to be created. This is normally accomplished by issuing a

statement like:

Set conn = Server. O eat e(hj ect (" ADODB. Gonnect i on™)

Once the Connection Object is created, parameters can be passed to it to define
the connection provider (i.e., OLE DB, ODBC, DNS, etc.) the data source, and
connection authentication parameters such as a data source UserID and Password, among

others. An example is listed below:
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conn. GonnectionXring = "Provi der=SQOEB,
Sour ce=DATASERVERL; Dat abase=H-ACS; U D=sa; PVD=; "
conn. open

In the previous example, an OLE DB data provider, specifically designed for use
with SQL Server (Provider = SQLOLEDB)), is identified, followed by the name of the
database server to which we are trying to connect (Source = DATASERVERI1) (Note: in
the example, DATASERVERI is the NetBIOS name of the computer the database server
is running on. This source could have taken the form of an IP address, had the database
server not been within the same domain as the Web server, or could have been a specific
database file (i.e., c:\inetpub\safety\access\hfacs.mdb, etc.) if the data source were
Microsoft Access. The Database parameter identifies the specific database to which we
are connecting (Database = HFACS) and finally, UID and PWD parameters provide a
means of authenticating the connection to the database. Finally, the last statement
(conn.open) opens the connection for use by Recordset and Command Objects needing to
retrieve data from the database.

One caution about Connection Object security. Because the connection
parameters are written out in plain text, some means must be employed to prevent users
from viewing the connection data and gaining unauthorized access to the database. One
way to accomplish this is to use the .asp extension on the files containing connection
information. In doing so, whenever the page is requested it will be sent to the ASP
interpreter and all non-HTML code (including the Connection data) will be removed

before it is displayed to the client.

E. DATABASE SERVER

At the heart of most client/server systems, database servers provide secure access
to shared data for client applications that request database services. These database
services not only include access to the raw data, but also data integrity management,
business rule enforcement, database maintenance and recovery and other functions.
These functions are normally packaged under an overarching application called a

Database Management System (DBMS).
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1. DBMS Selection

One of the most significant design decisions made during this project was upon
which database management system to base the server. Earlier versions of the MEIMS
stand-alone system were based on Microsoft Access 97 and the initial prototype
implementation undertaken continued using Access (albeit Access 2000). As a prototype,
HFACS-ME Web was viewed as a proof-of-concept demonstration and the necessary
Web functionality was believed to be achievable without the additional cost of
purchasing an enterprise-level DBMS. Unfortunately, this assumption was quickly
proven incorrect and the limitations of Access in a distributed environment became
apparent. This required that all code written in support of the Access 2000 back-end had
to be rewritten to connect with a new DBMS.

The capabilities of three different DBMSs available from Microsoft were
examined in the course of this study. They are, in order of increasing capability:

Microsoft (MS) Access, Microsoft Data Engine (MSDE), and Microsoft SQL Server.

a. MS Access

MS Access is a small, inexpensive database application with a strong
emphasis on presenting data and making it easy to use. It has wizards built into the
program that can do almost everything, including reports. Its programming language is
easy to learn and the query tools use drag-and-drop technology. Much of the SQL code
that would be used to manipulate data is hidden from the user. The user simply drags and
drops the columns of interest from the tables. The learning curve for this program's
database is small compared to MS SQL Server. It also has the ability to run on Windows
NT or Windows 9X!. It works well for small databases, but once the database size grows
beyond the recommendations given in the product manual, performance (in terms of
speed) will suffer. There are also limitations on the complexity of database queries that

can be handled (this fact, which surfaced in an early phase of development, was probably

I Windows 9X notation indicates compatibility with Windows 95, Windows 98, Windows 98 Second
Edition, and Windows ME operating systems. Windows NT indicates compatibility with Windows NT 4.0,
Windows 2000 Professional and the Windows Server family of operating systems.
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the most influential in moving the author to press for a more robust and capable DBMS).

Finally, the extremely limited security model is not appropriate for a Web database.

b. MSDE

MSDE is a free (for owners of MS Access or Office 2000 Professional),
less fully-featured version of SQL Server 2000 and SQL Server 7 that can be used to
build true client/server databases with Access 2000's new ADP project file type. This
innovation provides a GUI to a SQL Server data source through a single OLE DB
connection. Access projects can be used with both MSDE and the desktop, full, and
enterprise versions of SQL Server. MSDE allows users to gain many of the benefits of
SQL Server including improved robustness and better security, but at the cost of added
administrative complexity. In addition, MSDE's scalability is limited in isolation (for
example, it can accommodate up to two processors on a Windows NT box, and it has a 2
gigabyte (GB) database size limit), but is limited to five concurrent connections (a killer
for a Web server). However, MSDE has the same database format as SQL Server, so
prototyping (or a starter) solution using MSDE can be undertaken. Then, when the
application grows in popularity or it is time to roll it out from its prototype test

environment, it can be migrated easily to any version of SQL Server.

C. SQOL Server 2000

MS SQL Server is designed as a true client-server database application in
which most data crunching happens on the server. The client makes requests and accepts
results, which are simple operations compared to manipulating data. MS SQL Server is
meant to be a full-blown true database application. Therefore, there is no windowed
representation of the data and no built-in reports (although it does come with Enterprise
Manager and Query Analyzer applications for database management). All the
functionality lies in its ability to handle and secure large amounts of data with many
users, which is a huge amount of processing. Because of the performance emphasis, SQL
Server 2000 is designed to run Windows Server operating systems only (although Server

Administration tools are available to administer the SQL Server installation from a
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Windows 9X machine). It handles all the major database issues but requires the
administrator and users to be very knowledgeable about databases.

Another strength of SQL Server over Access is the ability to perform
transaction processing and error recovery. MS Access does not handle true transactions.
Even when it says a transaction is committed, its caching schema might not allow other
users to see the changes. Also, there is no way to roll back committed data, so if a delete
erases important data, the only recovery option you have is to restore the *.MDB file
from a backup. MS SQL Server, however, can handle these issues by including a
transaction processor. When transaction processing is turned on (by using SQL
commands), the data can be either committed or rolled back. When transaction
processing is not turned on, the data is automatically committed to the database (no
caching involved).

One of the most crucial elements of a Web database is security. MS SQL
Server uses a strong security model that can restrict a user's access rights on a very
precise scale, such as allowing read-only access to Table A, but full access to Table B.

MS Access offers no such capability.

2. Database Design

A relational database is a collection of related data. A database usually
represents some collection of real data, such as accounting information or a record of
aviation mishaps. The data usually has some logical relationship; in other words, a
random collection of data would not be called a database. A database usually has a
specific purpose, such as finding all the mishaps in a collection that fit the category of
"Class A" or an accounting database that finds all the entries for a particular client.

A relational database has some benefits; the main one being that duplicate data,
such as Mishap Factors from the same Mishap, can be reduced. The information can be
stored just once and then referenced by all the duplicates. This benefit is twofold. First,
each time a change has to be made to the information, it has to be made only once,
instead of being changed for each reference to the information. Second, the amount of
disk space needed is greatly reduced. This concept of reducing redundant data is known

as normalizing a database
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Normalization consists of the standard rules of predicate calculus applied to
relationships to prevent a design that can cause repeated and inconsistent data. Poorly
designed relationships gives rise to complex SQL statements, with multiple joins,
necessary to re-mold the structure. To achieve each of the respective normal forms, the
table definitions must ensure the following:

= First Normal Form — Removes all repeating groups of data by giving each
logical group a separate table and providing a primary key in each.

= Second Normal Form — Key fields are chosen so that non-key fields
depend on all fields in the primary key.

= Third Normal Form — No fields depend on other non-key fields.

The goal was to adopt third normal form for all tables, however a conscious
decision was made to stop short of 3rd Normal Form in a lookup table that details the
relationship between 1st, 2nd and 3rd Level Factors (tblFactors). Given that this table is
only 34 records long and unlikely to grow significantly, the additional query complexity
that would have resulted if the table had been split into three separate tables (as required
by 3rd Normal Form) would have had a detrimental affect on server performance. The
process of compromising strict adherence to normalization rules in favor of performance
is called denormalization. The final HFACS—-ME database structure is illustrated in

Appendix A, Figure A-1.

a. Database Language

A key component of any relational database consists of methods for
entering data into the database and getting data out of the database. Most databases
support some sort of programming language for performing these tasks. SQL
(pronounced sequel) is often cited as being the lingua franca? of relational database
management systems. Certainly no other database language has found such wide
acceptance among such a broad range of products. Since it was first standardized in 1986,
later revised in 1992 (SQL92), and again in 1996 (SQL96), SQL has become universally

adopted. Even non-relational database systems support a SQL interface. But, unlike other

2 lingua franca - A medium of communication between peoples of different languages.

41



computer languages such as C or COBOL, which are the exclusive domain of
programmers, SQL is employed by a variety of professionals. Programmers, database
administrators, and business analysts alike use SQL to access information. SQL allows
users to access data in relational database management systems, such as Oracle, Sybase,
Informix, Microsoft SQL Server, Access, and others, by allowing users to describe the
data the user wishes to see. SQL also allows users to define the data in a database, and
manipulate that data. The language supports creating database structures, such as tables
and indexes (called Data Definition Language or DDL), but also allows for data
manipulation, such as entering and updating data (called Data Manipulation Language or
DML). 1t should be pointed out that, like browsers that are governed by the HTML
standard, Relational Database Management Systems (RDBMS) normally are designed to
comply with the current SQL standard and then proprietary extensions are added to
compensate for specific limitations or to add functionality. Microsoft's SQL Server 2000
uses Transact SQL (T-SQL) and Oracle 8 uses Procedural Language extension to SQL
(PL/SQL).

3. Stored Procedures

Stored procedures are collections of SQL statements stored in a SQL Server
database. They can be simple SELECT statements or complex queries with embedded
logic and conditional execution statements and they can be invoked directly from a front-
end application (including an ASP page). Stored procedures offer a number of benefits in
terms of scalability, performance and security.

Stored procedures assist in achieving a consistent implementation of logic across
applications. The SQL statements and logic needed to perform a commonly performed
task can be designed, coded, and tested once in a stored procedure. Each application
needing to perform that task can then simply execute the stored procedure. Coding
business logic into a single stored procedure also offers a single point of control for
ensuring that business rules are correctly enforced across a range of applications.

Stored procedures can also shield users from needing to know the details of the
tables in the database. If a set of stored procedures supports all of the business functions

users need to perform, users never need to access the tables directly; they can just execute
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the stored procedures that model the business processes with which they are familiar. In
addition to simplifying the application for the end user, this is also a security feature in
that users can be restricted from performing operations for which they are not authorized.
Stored procedures can also dramatically improve performance. Many tasks are
implemented as a series of SQL statements. Conditional logic applied to the results of the
first SQL statements determines which subsequent SQL statements are executed. If these
SQL statements and conditional logic are written into a stored procedure, they become
part of a single execution plan on the server. The results do not have to be returned to the
client to have the conditional logic applied; all of the work is done on the server. The IF
statement in this example shows embedding conditional logic in a procedure to keep from

sending an empty result set to the application if insufficient stock is not on hand:

IF (@uantityQdered < (SELECT QuantityQnHand FROM | nvent ory
WHERE Part|I D = @artQdered))
BEAQ N
-- Sock on hand. S to update tabl es and process order.
END

BELSE
BEAQ N
-- Stock on hand insufficient, find alternative itens
-- SHECT statenment to retrieve the IDs of alternate itens
END

Similarly, applications do not need to transmit all of the SQL statements in the
procedure: they have to transmit only an EXECUTE or CALL statement containing the
name of the procedure and the values of the parameters. The corresponding stored
procedure is then retrieved from the database and processed on the database server. The
following code is all that is needed to call the stored procedure that provides the data to

populated the Factor Analysis table:

cnd. CommandText = "spM shapCount F ltered wth Factors”
Set rsCodes=cnd. Execut e

The first line assigns the stored procedure name to the CommandText parameter

of the Command Object (cmd). Then the Command Object (with its associated
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parameters) is executed, and the resulting Recordset is stored in a local variable called
rsCodes for later use. As an example of how significant the performance impact can be,
consider the code necessary to produce a report using HFACS—ME Web. To produce a
report without using stored procedures would require the Web server to pass
approximately 145,000 bytes of SQL code to the database server. Using stored
procedures (the method currently implemented) the only data that need be sent from the
Web server to the database server is the name of the stored procedure (approximately 22
bytes of data). To put this into perspective, if it took one second to transfer the stored
procedure name (22 bytes), it would take 1 hour and 50 minutes to transfer the SQL
statements before processing could begin. Although this example exaggerates the transfer
time dramatically, it clearly illustrates the performance gain achievable with stored
procedures.

SQL Server 2000 and SQL Server 7.0 incorporate improvements to earlier
versions of statement processing that extend many of the performance benefits of stored
procedures to all SQL statements (not just stored procedures). SQL Server 2000 and SQL
Server 7.0 do not save a partially compiled plan for stored procedures when they are
created. A stored procedure is compiled at execution time, like any other T-SQL
statement. SQL Server retains execution plans for all SQL statements in the procedure
cache, not just stored procedure execution plans. The database engine uses an efficient
algorithm for comparing new T-SQL statements with the T-SQL statements of existing
execution plans. If the database engine determines that a new T—SQL statement matches
the T-SQL statement of an existing execution plan, it reuses the plan. This reduces the
relative performance benefit of precompiling stored procedures by extending execution
plan reuse to all SQL statements. Without the benefit of stored procedures, every time a
query is passed to a server, the following actions are required:

= The server receives the query's text.

= The server interprets the query, making sure that the syntax is correct.

= The server creates a "plan" to access the database in the optimal way
according to what is requested by the query. This includes finding the

most appropriate indexes and sorting algorithms to use.
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= The server finally starts accessing the data in accordance with the plan that
it just calculated, returning the result set to you.

From the preceding discussion it should be clear that stored procedures have
many benefits. Clearly, in an Web-based application where multiple simultaneous
connections to the database server are likely, performance and scalability are critical. One
other benefit, briefly mentioned above, relating to restricting access to unauthorized users

leads into a discussion of security.

F. SECURITY ISSUES

One of the most critical tasks in establishing a Web site is assessing the need for
site security, access control and protection of sensitive data. Although the full technical
details of Web site security implementation are beyond the scope of this thesis, there are
a number of software security issues that need to be addressed. With a Web application
like HFACS—-ME Web, each software component, the Internet Information Server, the
SQL Server database and the Windows NT operating systems upon which they are
installed, each brings with it certain security capabilities. Given that Microsoft produces
all the products they are designed to complement each other and provide overlapping
security features. However, this overlapping of "protection" occasionally creates
situations where a change in one area creates unintended consequences in others. Careful
analysis and documentation of changes is critical to prevent an overly restrictive or

ineffective security policy from resulting.

1. Access Control

Each application used in the HFACS Web offers the ability to restrict access to
objects under their control. The Windows NT operating system is built upon a robust
security architecture that uses the concept of Users and Groups to determine permissions.
When a user attempts to logon to a computer running Windows NT, the Security Account
Manager (SAM) checks their User Name and Password against its database and grants
access if it finds a matching entry. (If the computer is part of a computer domain then the
login is checked against the Domain Controller's database). As the user requests access to

resources on the computer (i.e., files, folders, printers, etc) the user's credentials are
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compared to the resource's Access Control List (ACL) to determine the level of access
permitted. Note, the ability to enforce permissions on file and directory resources is
dependent on whether the New Technology File System (NTFS) is being used. With
permissions the administrator can implicitly or explicitly, allow or disallow access to the
local computer and/or domain resources.

Internet Information Server also has the ability to restrict access based upon User
accounts (or can allow Anonymous access), but it can also restrict connections based on
the IP address of the client, the domain (e.g., .mil, .com, .org, etc.), and the TCP port (the
default TCP port for HTTP is 80). It can also restrict what can be done once a connection
has been made. For instance, a user may only be authorized Read permissions that would
allow them to view .htm or .html pages, but not .asp pages (which require Read &
Execute permissions because of the embedded script).

Finally, SQL Server has its own permissions, which as mentioned before, can

grant or deny access to any database object based on the user or their role.

2. Secure Communications

What about the untamed world of the Internet at large? Given the potentially
sensitive nature of the mishap data that will be accessed using the HFACS Web, a means
to ensure that the data cannot be casually viewed in transit is necessary.

The most common method for encrypting data traversing the Internet is through
the use of Secure Sockets Layer or SSL. Take using a credit card to pay for goods and
services across the Internet, for example. Without encryption of the request from the
browser to the Web server, anyone who has a tool to read TCP /IP packets would be able
to see the credit card information, as long as they are along the route of the packets.
However, if the HTTP request is encrypted, the credit-card information could still be
seen, but it would make no sense. This type of encryption in HTTP is known as HTTPS,
also referred to as secure server. 1IS has the ability to enforce SSL encryption with the
use of a key or digital certificate Using IIS' Certificate server we could generate a
public/private key pair for the HFACS-ME Web service, then we could distribute our
self-signed certificate to authorized users. With the appropriate certificate installed, when

a HTTP request arrived requesting a secured page, the server and the requesting browser
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would negotiate a session key to be used during the transmission such that only the

holder of that session key could decrypt the message.
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IV. METHODS

A. RESEARCH APPROACH

A Web-based analysis and reporting tool for maintenance error in aviation would
greatly facilitate Naval Aviation’s effort to capture the human factors in mishaps and
develop appropriate interventions. The Human Factors Analysis and Classification
System—Maintenance Extension (HFACS—-ME) Web application is a computer-based
prototype based upon Web technology. The underlying Web pages were designed using
FrontPage 2000, and are hosted on an Internet-connected Web server running Microsoft
Internet Information Server (IIS) 5.0. The HFACS—ME data and business logic,
originally contained in a Microsoft Access 97 database, was converted to Microsoft SQL
Server 2000 in the form of stored procedures and views (see Appendix D). The
prototype, which contains information on 595 maintenance error related mishaps that
occurred between FYs 1990 and 1999, utilizes data derived from the NSC’s Safety
Information Management System (SIMS) database. The GUI for the system is provided
by a Web browser and allows an end-user with basic computer skills to operate the
system.

The HFACS-ME Web prototype was evaluated by a representative sample of
potential end-users. The participants were provided a prepared task list that required them
to navigate through and utilize features of the tool. At the completion of the task list, the
participants viewed and used all portions of the prototype, and completed an exit survey
composed of questions pertaining to demographic background information and both
objective and open-ended items to elicit the participants’ views of the usability of the
system and value of both the system and the data. The objective data was transcribed into
a Microsoft Excel spreadsheet for analysis while a content analysis was conducted on the
open-ended survey questions. Note, the exit survey used only five Likert style questions
because the major focus of the effort was the creation of the prototype vice the usability
study. The questions were shaped intuitively and are considered to be simply the first

stage of developing a formalized post-prototype tool.
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B. HUMAN FACTORS AND ANALYSIS CLASSIFICATION SYSTEM-
MAINTENANCE EXTENSION (HFACS-ME) WEB

1. Overview

The HFACS-ME Web prototype was designed to allow the user to access the
database via four functional areas: (1) mishap data presentation and filtering,
(2) HFACS-ME factor analysis, (3) graphical presentation of multi-dimensional data,
and (4) Factor Distribution Report generation. Each function is displayed on separate
pages with interactive controls providing the user interface. The following paragraphs
provide a functional description of the prototype. It should be noted here that HFACS—
ME Web was designed to be displayed in a browser window measuring 800 pixels by
600 pixels, or greater. One of the challenges to web developers, is to convey all the
necessary information on a page without requiring the user to scroll (particularly
horizontally). This situation has improved somewhat in recent years as the price of larger
computer monitors has fallen, however nearly 50 percent of all users still use the 800 by
600 resolution. This has important implications for Web site designers who build sites for
the lowest common denominator. As the majority of target users migrate to higher
resolutions developers can design sites with additional content and graphics and be
confident that a majority of Web users will be able to view them. Refer to Appendix B
for screenshots corresponding to the HFACS-ME Web pages described in the following
paragraphs. A full listing of all HTML and ASP code developed for the prototype is
included in Appendix C.

2. HFACS-ME Web Homepage

The Homepage of the HFACS—ME Web prototype (see Figure B-1) is the initial
page the users see after entering the appropriate URL in the address bar of their browser.
Menu selections (hyperlinks) allow the user to select one of four main options:

(1) Mishap Data, (2) Factor Analysis, (3) Graph Data, and (4) Reports. Each item can be
accessed by clicking on the hyperlink in the menu bar, located below the HFACS-ME
logo. Help is provided to the user on this and all pages in the form of “tool tips” (i.e.,

brief description) when the mouse arrow is placed over a control (e.g., hyperlinks,
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images, etc.). There are also links to support pages for an Online Tutorial, Help page,

Access Policy page, and a Contact Us page.

3. Data Selection Page

The Data Selection page (see Figure B-2) is common to the Mishap Data, Factor
Analysis and Graph Data sequences. On this page the user can use nine drop-down boxes
to select what data is to be included in the dataset returned from the database. Each drop-
down box has a selection of (All). When (All) is the selected item, no criteria is passed
for that category to the SQL stored procedure.

The first six drop-down boxes are related to the mishap event itself, and they are:
Aircraft Type (e.g., A4, F14, H53, P3, etc.), Mishap Type (i.e., Flight Mishap (FM),
Flight-Related Mishap (FRM), and Aircraft-Ground Mishap (AGM)), Mishap Class (i.e.,
A, B, and C), Location (e.g., Ashore, Embarked, Detached, etc.), Service (e.g., USN,
USMC, etc.), and Fiscal Year (i.e., 1990-1999). The final three drop-down boxes are
related to HFACS—ME taxonomy factors that were present in a given mishap, and they
are: 1st Level Factors (e.g., Management Conditions, Maintainer Acts, etc.), 2nd Level
Factors (e.g., Crew Coordination, Medical, etc.), and 3rd Level Factors (e.g., Adverse
Mental State, Attention/Memory, etc.).

Instructions are included to guide the user in selecting multiple items within a
particular category, and an explanation of how the criteria are used within the query is
given, for example:

Use the drop down boxes below to select the desired Mishap Criteria and

Factors Criteria to include in the dataset. Multiple items within a

particular criteria group (i.e. Aircraft Type = F14, F18) may be selected by

holding down the Ctrl button and left clicking on the desired items. This

will result in a query that will return data matching ANY of the selected
items.

If criteria are selected in several criteria boxes (i.e. Aircraft type and
Mishap Class), the resulting dataset will be only those records that match
ALL criteria. For example, if the user selects Aircraft Type=FAI1S, F14
and Mishap Class=A, then the database will return all records involving
either a F14 or FA18 and resulted in a Class A mishap.
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When the user has completed making all criteria selections, they click on the
Submit button at the bottom of the page. This on_click event will fire the Submit event in
the ASP code and submit all data from the nine drop-down boxes (and any hidden form
values) to the next page. The Reset button allows the user to return all values to their
original state when the page was first loaded. The Back button is equivalent to the user
clicking on the browser Back button, in that it loads the previous page from the browser's

History.

4. Mishap Details Page

The Mishap Details Page (see Figure B-3) displays the list of Mishaps matching
the user-selected criteria. The total number of mishap matching the user's criteria is
displayed at the top of the table. The mishap data is displayed in a table view that
contains the following columns: Mishap ID, Aircraft, Type, Class, Location, Service, and
Date. Even though the HFACS—ME Factors criteria (i.e., 1st Level, 2nd Level, and 3rd
Level Factors) are used to filter the dataset, the factors themselves are not included in the
table display. The Mishap ID is a hyperlink (blue text and underlined are standard to
indicate the presence of a hyperlink), which when clicked on will load the Expanded

Mishap View to display greater mishap and factor details.

S. Expanded Details Page

The Expanded Details Page (see Figure B-4) displays information specific to a
single mishap. In addition to the basic mishap data displayed on the Mishap Details page,
the Expanded Details page provides a mishap summary and a list of maintenance related
factors identified in the mishap. For each factor identified, a factor summary and the 1st,
2nd and 3rd level HFACS—ME taxonomy factors associated with each are displayed.
There is also a checkbox that allows the user to select verbose descriptions vice
summaries to be displayed on this page. To change from summaries to long descriptions
or back again, the user clicks on the checkbox and then on the Refresh button below it.
The checkbox label changes based on the current display setting (i.e., when displaying

summaries the label reads “Display Long Descriptions” to indicate the change that would
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take place if the checkbox is selected. When long descriptions are being displayed the

label reads “Display Summaries”).

6. Factor Analysis Page

The Factors Analysis page displays a composite view of the HFACS-ME factors
represented in the database. When the page initially loads, the table displays the factor
distribution across all mishaps contained in the database (see Figure B-5). The user can
filter the data represented in the Factor Analysis table by using the drop-down boxes
below the table (as previously described in the Data Selection page) The table is divided
such that the leftmost column displays the 1st Level Factors, the second column displays

the 2nd Level Factors, and the remaining columns display the 3rd Level Factors.

1st Level Factor|2nd Level Factor 3rd Level Factor

Organizational Inadequate Inadequatf: Inadeguate Inadequate

Management 215 36% Processes Documentation Design Resource

" 94 16% 91 15% 77 13% 4 1%

Conditions Inad ¢ I at U ed 1 S -

449 75% Supervisory nadequate nappropriate ncorrecte upervisory
335 56% Supervision Operation Problem Misconduct
259  44% 78 13% 33 6% 91 15%

Figure 5. Factor Analysis Layout

Figure 5 illustrates that the 1st Level Factor-Management Conditions has two 2nd
Level Factors-Organizational and Supervisory. The 2nd Level Factor Organizational has
four 3rd Level Factors: Inadequate Processes, Inadequate Documentation, Inadequate
Design and Inadequate Resource. Each cell in the Mishap Analysis table displays the
factor name, the number of mishaps containing that factor and the percentage of the total
mishaps that it represents.

One important fact to note is that the number of mishaps listed for each of 1st
Level Factor cannot be determined merely by adding up the number of mishaps listed in
the 2nd Level Factors column. This is because multiple factors often are identified for
each mishap. When two or more factors fall under a single higher-level factor, the higher-
level factor is incremented once for each mishap and not for each factor, to avoid

duplicate counts from skewing the higher-level factors.

53




7. Graph Page

When a user selects the Graph Data menu hyperlink, they are presented with a
Graph Data Selection page, much like the Mishap Data Selection page (see Figure B-1).
Once the user selects the criteria to be included in the graph and clicks on the Submit
button, the Grouping Select page loads (see Figure B-6) and allows the user to select two
of the three-axes (the third being the Factor Count, which is pre-selected) to be displayed
on the subsequent Graph page. The possible selections for each axis are: Aircraft Type,
Mishap Type, Mishap Class, Location, Service, Fiscal Year, 1st Level Factor, 2nd Level
Factor or 3rd Level Factor. Once the axes criteria have been selected the user has the
option to select Display Graph or Display Graph and Data Table. Both options open the
resulting Graph page and the latter option opens a second window that displays a color-
coded table of the graph data (see Figure B-7).

The number of mishap factors matching each of the criteria selected by the user is
presented in a three-dimensional, multi-colored view (see Figure B-8). To aid in
identifying specific data, each vertical column displays the values of each of its three
axes when the user moves the cursor over any portion of the column. Due to the display
size limitation, all graphs where HFACS—-ME Factors (i.e., 1st, 2nd or 3rd Level Factors)
are selected to display on an axis, display factor codes vice the long factor name. To
assist the user in understanding the codes, a hyperlink, which opens an HFACS-ME
taxonomy legend (see Figure B-9), is displayed next to the graph title.

8. Report Page

Clicking on the Reports hyperlink on the menu bar loads the Report Menu page
(see Figure B-8). On this page the user is presented with six report options. Each report
details the number and percentages of mishaps by HFACS—ME 1st, 2nd, and 3rd Level
factors. The user may select from the following distribution presentations: Aircraft Type,
Mishap Class, Mishap Type, Location, Organization and Fiscal Year (see Figure B-9).
The resulting Report displays individual reports for each subgroup within the
presentation category. Hyperlinks are displayed throughout the report to allow the user to

move easily from one report to another.
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9. Support Pages

Additional pages are provided to assist the user during their use of the website or
to provide information about the site. Presently the Help and Online Tutorial pages are
not operational. The Help and Online Tutorial menu items were added to the website

menu bar as "placeholders" in anticipation of future development in the prototype.

C. DATA COLLECTION
1. Subjects/Participants

Students (n = 12) attending the Aviation Safety Officer (ASO) course at the
School of Aviation Safety, and students at the Naval Postgraduate School in Monterey,
California participated in the study. Participants were selected to represent a wide cross
section of Naval and Marine Corps Aviators and Flight Officers from all aircraft
communities. ASO course graduates are responsible for the management and
implementation of squadron safety programs to include mishaps and include
investigations and reporting. They are likely to be one of the primary end-users of the
HFACS-ME Web application. Participant demographics were characterized by aviation
background, computer experience, and availability of software and hardware systems

used in the Navy and Marine Corps.

2. Apparatus

The completed HFACS—ME Web prototype consisted of four main sections:
database queries, factors analysis, graphic presentations, and report generation. These
sections allowed the participant to achieve the four functional requirements for the
software tool: data collection, organization, analysis, and reporting (see Chapter 4 for a
more complete description of the prototype). The HFACS—-ME Web prototype was
hosted on a publicly accessible web server at the Naval Postgraduate School, Monterey,
California. The Web server used was Microsoft Internet Information Server, version 5.0
and the database server used was Microsoft SQL Server 2000. The prototype website was
developed using VBScript, Javascript and HTML (see Appendix C). The use of
Microsoft FrontPage 2000 was limited to basic website design and website management.

No FrontPage generated ASP code was used in the website, in an effort to avoid
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proprietary code that might limit the usability of HFACS-ME Web, if viewed with
browsers other than Internet Explorer. FrontPage Server Extensions were installed on the
IIS server to facilitate site management. The Usability Study participants were
encouraged to utilize any Internet capable computer/browser to access the HFACS-ME

Website. Each was provided a UserID and Password to allow site access.

3. Instrument

A participant usability survey was constructed, consisting of three parts:
(1) Participant demographics, (2) Likert type assessment questions, and (3) Open-ended
items. Collection of demographic information was accomplished through the participant
selecting from a list of descriptors. Survey questions were designed to determine if the
prototype software tool met participant query, reporting, and analysis requirements. The
Likert questions used a five point rating scale with verbal anchors: Strongly Agree,
Agree, Neutral, Disagree, and Strongly Disagree. Open-ended questions were included to
gain subjective responses on the overall impression of the prototype Web tool,
recommendations for improvement, and comments on areas not adequately covered by

parts one and two of the survey.

4. Procedure

Prototype testing occurred over a span of two weeks. Participants were given an
information packet consisting of an orientation sheet that described the purpose of the
HFACS-ME Web research and the evaluation goals. In addition, they were given an
eight-page guide to walk them through prototype testing (see Appendix E). The guide
consisted of: (1) instructions for accessing the HFACS-ME Web Prototype--including
website address and User ID/password, (2) prototype tool task list--a series of planned
navigation routes within the prototype whereby the participant would be able to view the
entire system, and (3) a participant’s impression Exit Survey (see Appendix F).

It was expected that each participant would need 15-20 minutes to complete the
process. Though information on time to navigate for each individual was not taken,
informal feedback to the author indicated a range of 20-45 minutes with the longer times

being needed for those with less computer experience. At the completion of the task list,
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participants viewed all portions of the prototype system, and formed an opinion on its
effectiveness. Participants then completed an exit survey composed of demographic
background questions and perusal of the prototype system. Surveys were all submitted

through a drop box provided in a common area.

D. DATA TABULATION

The data was transcribed from the survey onto a Microsoft Excel 2000
spreadsheet. The Likert questions, based on a five-point scale, were coded into Excel,
using the values one (1) through five (5) corresponding with the anchors Strongly
Disagree to Strongly Agree. Descriptive statistics were generated using Excel functions
including the mean, standard deviation, range, and frequency distribution of the collected
data. Content analysis was conducted on the responses provided from the open-ended
survey questions. The categorization of participants by participant aircraft maintenance

organization type and computer/software application experience level were noted.

E. DATA ANALYSIS

Basic and general information about the demographic and question results were
depicted using descriptive analysis. Analysis of the results, including demographic
information and satisfaction levels with the prototype was performed, using the functions
of Microsoft Excel. The results are summarized as descriptive statistics (e.g., mean,
standard deviation, mode, etc.), charts and summary tables in the following chapter. After
compiling the analysis of the participant demographics, and Likert type assessment
questions, a review of the responses to the open-ended items was conducted to identify
common perceptions (both positive and negative) relating to the HFACS—-ME Web

prototype's design, functionality, and usability.
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V. RESULTS

A. SAMPLE

The 13-item exit survey was administered to participants from a School of
Aviation Safety “Aviation Safety Officer” course and students attending graduate
education at the Naval Postgraduate School. The participants were designated Naval
Aviators, Naval Flight Officers, and Marine Corps Aviators. The group represented a
cross-section of the aviation commands that make up the squadrons in the Navy and
Marine Corps. Participants were asked to provide computer configuration information
prior to commencing the Usability Study to assess how variations in browser type, video

resolution and bandwidth might affect user satisfaction with the prototype (see Table 2).

Test Configurations # of Participants  |% of Total
Computer Type
Government 8 66.7%
Personal 4 33.3%
Public 0 0.0%
Connection Type
LAN 8 66.7%
Dial-Up 4 33.3%
Dial-Up Speed (bps)
28.8k or less 0 0.0%
33.6k 1 8.3%
56k 3 25.0%
Not Applicable 8 66.7%
Screen Resolution
Greater than 1024x768 3 25.0%
1024x768 6 50.0%
800x600 1 8.3%
640x480 0 0.0%
Don't Know 2 16.7%
Browser Used
Internet Explorer 11 91.7%
Netscape 1 8.3%
Other 0 0.0%

Table 2. Participant Computer Configuration for Usability Study
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B. DEMOGRAPHIC INFORMATION

The material collected in Part I of the exit survey consisted of demographic
information and established the aviation and computer experience levels of each
participant had both with computers and in aviation. The information is later used to
determine if experience level in either category affected a participant’s level of
satisfaction and/or impacted the usability of the HFACS-ME Web prototype. The
following paragraphs characterize the survey results for part I.

Question one revealed that ten of the participants were members of commands
that performed maintenance at the squadron level (n = 10, 76.9%). One participant
indicated that their command performed both Organizational and Intermediate level
maintenance (n = 1, 7.7%). The remaining two participants were current students at the
Naval Postgraduate School (n =2, 15.4%). One NPS students indicated previous

experience with organizational level maintenance at the squadron level.

# of
Maintenance Affiliation Participants | % of Total
Organizational Level 10 76.9%
Intermediate Level 1 7.7%
Depot Level 0.0%
No Maintenance Performed 2 15.4%

Table 3. Participant Maintenance Affiliation (n=13)

Question two indicated that the participant spends, on average, 4.95 hours per day
using Web browser, email, word processor, spreadsheet and database applications. Of
significance is that the average participant spends nearly two and a half hours a day using
a Web browser while only half an hour is spent using a database. This suggests that the
average user is likely to be more comfortable using a browser interface to retrieve safety
data, rather than a stand-alone database application. This interface familiarity may also
speed adoption of the HFACS—-ME Web concept and reduce training requirements, as
compared to a stand-alone application. The computer application usage distribution is

depicted in Table 4.
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Web Word
Browser Email Processor | Spreadsheet | Database
Average Usage
(Hrs/day) 2.38 1.54 1.63 0.54 0.52
Std Deviation 0.86 0.72 0.68 0.33 0.63

Table 4. Number of Hours Per Day Participants Use Specific Software Applications
(n=12)

Question three established participant’s usage of different Web browsers. Not
surprisingly (given DON adoption of Microsoft operating systems and Office suite), 100
percent of the participants (n = 12) stated they used Internet Explorer as their primary
Web browser at work. and at home. One participant indicated that he used Netscape, at
work and at home, in addition to Internet Explorer. Another participant indicated use of

both Netscape and IE at home only. All participants indicate usage of browsers that have

at minimum HTML Level 3 support and at least basic DHTML capabilities (see Table 5).

Work Home
Number of Number of
Browser Usage Respondents | % of Total | Respondents | % of Total
Internet Explorer 6.x 3 25.0% 3 25.0%
Internet Explorer 5.x 10 75.0% 9 75.0%
Internet Explorer 4.x 0.0% 0.0%
Netscape 6.x 0.0% 1 0.0%
Netscape 4.x 0.0% 1 0.0%
Opera (any version) 0.0% 0.0%
Other 0.0% 0.0%
Unknown 0.0% 0.0%

Table 5. Participant Web Browser Usage Distribution (n=12)

Question four identified participants usage of a variety of computer operating

systems (OS). As expected all users (n = 12) indicated the use of Windows NT as the OS
for work computers. A majority (n =7, 58.3%) use operating systems from the Windows
9X family at home, followed closely by Windows NT (n =4, 33.3%). One participant
used a Macintosh (n=1, 8.3%). Participants could indicate more than one OS but were not

required to identify the specific OS used within an OS family (see Table 6).
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Windows | Windows
9X NT Macintosh UNIX Linux Other
'Work 12
Home 6 5 1
Total 6 17 1 0 0 0
% of Total 25.0% 70.8% 4.2% 0.0% 0.0% 0.0%

Table 6. Normal Operating System of the Participants (n=12)

C. PARTICIPANT SATISFACTION WITH THE HFACS-ME WEB

PROTOTYPE

1.

Responses to Impressions and Usability Question

Part II of the exit survey examined a participant’s impressions of the usability of

the HFACS—-ME Web prototype and its value to Naval Aviation. Participants responded

to five statements selecting from one of the following responses:, strongly disagree,

disagree, neutral, agree, and strongly agree. Values of one (1) through five (5)

respectively were assigned to the statements. The participants were also given the chance

to make subjective comments on any of the five statements.

(a) Statement one asked whether or not a participant found the prototype to be

presented in a logical form. The histogram of the frequency distribution for statement one

is presented in Figure 6. The mean was 4.66, standard deviation = 0.492, range = 2. All

participants (n = 12; 100%) agreed that the prototype was designed and presented in a

logical fashion.
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| feel the information on HFACS-ME Web was in a logical form

# of
Responses i

2 2 )
I I I I
Strongly Agree Agree Neutral Disagree Strongly
Disagree

Figure 6. Exit Survey, Part I, Statement One, Response Distribution

(b) Statement two asked about the ease of navigation of the prototype. The
histogram of the frequency distribution for statement two is presented in Figure 7. The
mean was 4.67, standard deviation = 0.492, range = 2. All of the participants (n = 12;
100%) agreed that the prototype was easy to navigate.
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| found HFACS-ME Web easy to navigate

7,

6,

5,

4]

# of i

Responses

3,

2

1
Ay &> av
0 \ \ \
Strongly Agree Neutral Disagree Strongly
Agree Disagree

Figure 7. Exit Survey, Part II, Statement Two, Response Distribution

(c) Statement three. The participants were asked whether they felt HFACS—ME
Web was “interesting.” The histogram of the frequency distribution for statement three is
presented in Figure 8. The mean was 4.58, standard deviation = 0.669, range = 3. Most of

the participants (n = 11; 91.7%) indicated the prototype was of great interest to them.
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My tour of HFACS-ME Web was very interesting
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Figure 8. Exit Survey, Part 11, Statement Three, Response Distribution

(d) Statement four asked about the relevance of the prototype to aviation
maintenance operations. The histogram of the frequency distribution for statement four is
presented in Figure 9. The mean was 4.54, standard deviation = 0.688, range = 3. Most
participants (n = 10; 90.9%) indicated the prototype was highly relevant to maintenance
operations. The one participant who did not respond to statement four had previously
indicated that the command to which he/she is attached does not perform aircraft

maintenance.
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The information presented on HFACS-ME Web is relevent to
maintenance operations

# of | —

Responses

Strongly Agree Neutral Disagree Strongly
Agree Disagree

Figure 9. Exit Survey, Part I, Statement Four, Response Distribution

(e) Statement five asked whether prototype concept was a good one. The
histogram of the frequency distribution for statement five is presented in Figure 10. The
mean was 4.91, standard deviation = 0.289, range = 2. All participants (n = 12; 100%)

indicated the concept of the prototype was a good one.
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The concept of the HFACS-ME Web is a good one.

# of 6 1
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Figure 10. Exit Survey, Part II, Statement Five, Response Distribution

The final section of Part II asked participants to comment on five areas specific to
the visual appeal and functionality of the HFACS-ME Web interface.
Visual appeal. Most comments were extremely positive concerning the "look" of
the HFACS-ME Web interface. Some comments include:
"Great graphics, but some O-level organizations, especially dets may only
have dial-in capability thus taking a long time to load pages."
"Very professional look and feel. Consistent navigation menu minimizes
need to return to homepage every time."
"Everything looks great. Awesome tool."
Layout. Comments were generally positive concerning the layout of the
HFACS-ME Web interface. Some comments include:
"Clean, uncluttered layout. Use of "tool tips" allows user to see more
detailed menu description without overcrowding display."

"Easy to navigate"
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"Very logical layout, hyperlinks quickly move one."

"Would like layout condensed to allow entire page to be visible with
Favorites window open on the left side." (Authors note: This individual
selected "Don't Know" to the demographic question concerning screen
resolution, so it is not possible to determine an optimal size based on the
information available)

"Clean, concise."

Appropriate use of colors and graphics. Comments were positive concerning the

appropriate use of colors and graphics in HFACS-ME Web. Some comments include:
"Very nice colors, but you need a helo picture somewhere".
"Some of the colors in the graphs could possibly be changed. Don't really
like the black and white bars."
Design consistency. Comments were extremely positive concerning the
overall design and consistency of the HFACS—ME Web interface. Some
comments include:
"Intuitive design make navigation easy. Consistent menu bar allows user
to move between functional areas with ease."
"Great. Makes it easier to understand regardless of what you are in."

Functionality of menu items and hyperlinks. Most comments were positive
regarding navigation elements incorporated in HFACS-ME Web. Some comments
include:

"Good use of hyperlinks allows user to move between mishaps and reports
quickly."

"Website was easy to navigate and menus are appropriately titled. Easy to
use."

General comments. One participant recommended that the companion Online
Tutorial be written so that someone with limited maintenance and safety knowledge can
use this tool. Saying that even though the tool may be intended for safety and
maintenance supervisors and managers, it could be a valuable tool in maintenance

workcenter training evolutions.
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2. Responses to Open-ended Questions

Part III of the exit survey contained three open-ended questions for the
participants to respond to their overall satisfaction with the prototype. Every participant
availed himself of this opportunity to provide constructive criticism. The responses from
all 12 participants were overwhelmingly positive. Every participant indicated there was
great merit in a tool such as the prototype and all of the “criticisms” were presented in a
professional/positive manner. The desire of the participants was to take this prototype, in
its current form, and improve it for their use in the fleet.

(a) Question one asked the participant to list the most positive aspects of the
HFACS-ME Web prototype. Nine participants indicated the prototype was an excellent
source of data that could be used for training, trend analysis, and decision-making. Others
thought the prototype was useful to provide comparisons between variables (aircraft,
mishap type, location, etc.). Some sample inputs include:

“A ton of information presented in a very logical, easy to use and
understand format.”

“The HFACS—ME Web prototype allows a user to determine common
mishap causal factors and prevent future ones of the same type.”

"Easy access that anyone who has a need should be able to get the info"
"The presence of hyperlinks allows the user to move quickly to the
information desired."

"The ability to toggle between summaries and long descriptions allows the
user to take a high level or detailed view, as appropriate"

"Easy to figure out capabilities just by looking at menus and drop boxes."
"Easy to access information. Would be ideal for research or organizing a
training program."

"Current data available anywhere in the world using a Web browser."
"Quick/easy to use compared to other options...contacting the NSC for a

data request."
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(b) Question two asked for the most negative aspects of the HFACS—-ME Web
prototype. A number of problem areas of the prototype application were focused in one
of three areas: HFACS-ME terminology, data consistency, and interface issues.

HFACS—-ME. Four participants noted the HFACS—ME taxonomy is not a
common terminology and thus found it difficult to understand. The ability to access the
HFACS-ME Code descriptions from various parts of the prototype helped, but additional
explanation of the each (and examples) vice a mere translation of the three-letter code
would have been more beneficial to the participant. The participants felt that any eventual
end-user of the prototype would need a good working knowledge of HFACS—-ME in
order to be able to get the most use out of the prototype; three users indicated the
presence of a functional Help or Online Tutorial with an HFAC-ME breakdown would
have been helpful.

Data Consistency. Two participants noted that the mishap factors data
displayed were inconsistent with the aircraft type or mishap description. (Author's note:
the data contained in the database was used in several iterations of MEIMS research and
it is surmised that at some point during the evolution of the MEIMS tool, the factor data
became "disconnected" from the mishap data. This problem has also been identified in
the current MEIMS research. The HFACS-ME Web display data was verified against the
current version of the database to ensure functional accuracy, but this highlights a crucial
point — user confidence in the value of the application is easily shaken if the underlying
data is not accurate.)

Interface. Three participants commented that the need to repetitively enter
the same query data on several pages was frustrating. One user questioned why direct
data entry was not possible as opposed to drop-down boxes. His frustration stems from
the fact that his aircraft model was near the bottom of the alphabetical list of aircraft
types, and scrolling down each time was tedious (Author's note: the reason for using
drop-down boxes is two-fold. First, the items listed in the drop-down box are retrieved
from the mishap database when the page loads, thereby ensuring that only items
represented in the database are listed and that every item listed will have at least one
corresponding entry in the database. This prevents the user form querying the database

for items which have no matches. The second reason has to due with error control. By
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requiring the user to select from a list of validated and properly formatted entries, the
developer is not required to design complex error trapping routines. Without the
protection afforded by the drop-down boxes a user might input any one of the following
in an effort to retrieve mishap data for the P3 Orion: P-3, P3C, P-3C UlII, Orion, etc.,
none of which would return any data.)

Other “negatives”.

Navigation issues were minor, limited to suggestions for improved access
between pages (being able to go directly from one page to another without having to back
out of previously selected pages (two participant inputs) and the need to avoid scrolling
to see all data (Two users, both who viewed the prototype with a screen resolution of
800 by 600 pixels).

In some instances the three-dimensional graphs in the front, hide data in
the back, requiring the user to back out and select "Display Graph and Data Table". One
participant noted difficulty reading the x-axis labels (fiscal years) on the Graph display.
Two users commented on the color selection for the graph column. One mentioned that
the black and white colored columns were distracting. A second participant also
identified the black column as being too dark.

(c) Question three asked for suggested changes to the prototype. The participants
brought out several key points critical for inclusion in future versions of HFACS—-ME
Web. Most of the suggestions related directly to one or more of the previously mentioned
“negatives.” Three comments were made about improving the ability for the end-user to
understand HFACS—ME through either improved HFACS definitions within the
prototype, additional Help/Online Tutorial, and formal training for all end-users. One
participant also made a suggestion to improve the interface and navigation of the
prototype to increase usability (e.g., adding additional methods to view HFACS-ME
definitions and better descriptions of Levels 1, 2, and 3).

Although not a part of the current HFACS-ME Web design, two participants
envisioned the use of HFACS—ME Web as a means of submitting mishap data in the
future. Both participants made statements to the effect that the tool could be a resource to
allow safety personnel to enter data that would form the core of a mishap report. Both

comments also acknowledged the need to incorporate the "chop chain" before publishing

71



the data (Author's note: this issue was partially addressed in the current version of the
MEIMs tool (see Nelson, 2001 and Flanders & Tufts, 2001)).

One participant suggested that the HFACS—ME Web interface be modified so that
the same website would allow the user to access both maintenance and aircrew error data
and analysis

Other inputs:

Increasing the size of the database by using mishaps prior to 1989 and adding
hazard reports was felt to be a means of improving the depth of the data (three
participants).

Investigation of applicable data-mining techniques for future incorporation into
interface.

Add Distance Learning module and an in-depth online tutorial.

Some specific changes to the actual interface were also suggested (e.g., increasing
drop-down box size in order to view all of the available options, a better method to show
aircraft model to prevent confusion by adding the nickname to the model number: F14
Tomcat, P3 Orion; being able to filter database data, using the same method as in the

Data Selection page, before producing a report.
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VI. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

A. SUMMARY

Naval Aviation has determined to reduce its mishap rate. The reduction of human
error involved in maintenance related mishaps would be one step in achieving that goal;
now it has to find appropriate tools to accomplish this. The Human Factors Analysis and
Classification System—Maintenance Extension (HFACS—-ME) is a taxonomy which
covers maintenance operations and falls in line with the Naval Aviation Safety Program’s
notion of multiple causal factors, the idea of sequential events leading to an event, and
several established human factors theories. HFACS—-ME was successfully used to
examine human error in mishaps and incidents. The prototype HFACS-ME Web
prototype is a safety information management system based on the HFACS—-ME
taxonomy used to facilitate the characterization and analysis of human error in Naval
Aviation maintenance mishaps. Tools such as a refined version of HFACS-ME Web will
provide assistance in identifying human error patterns and facilitate intervention
development. The significant strength of HFACS—-ME Web is that it capitalizes on
existing Web browser technology and the Internet as a communications medium to link
geographically distributed users to a centrally managed safety database. This allows users
to view and analyze current mishap data anytime, from anywhere, as long as they have a
means to connect to the Internet. With the knowledge gained from this tool, safety and
maintenance personnel can examine their own practices and devise training and

interventions that may break the mishap chain.

B. CONCLUSIONS

The participants’ overall satisfaction of the HFACS—ME Web prototype indicated
there is a need to provide access to mishap data information for use in training, analysis,
and investigations. Participant feedback demonstrated the concept of HFACS-ME Web
to be sound and its tie-in with maintenance operations readily apparent. However, the
prototype requires some adjustment before it can be deployed for Fleet use. For HFACS—
ME Web to be able bridge the knowledge gap between the Naval Safety Center and Fleet

safety and maintenance personnel, the following issues must be resolved:
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User's lack of familiarity with HFACS-ME taxonomy and associated
terminology. Help pages, Frequently Asked Question pages and the planned Online
Tutorial need to provide sufficient understanding of taxonomy to enable the user the to
operate the HFACS—-ME Web.

Database accuracy. As discussed previously, the current HFACS—ME prototype
database contains errors in the tbIMishapFactors table. These errors cause incorrect
mishap factors to be displayed with each mishap.

Security. Given the privileged nature of mishap data, the security aspects of the
HFACS-ME Web need to be addressed. Specifically, a more scalable access control
mechanism needs to be implemented and enforced, and consideration should be given to
implementing secure socket layer for encryption of in-transit data.

Also several minor shortfalls need to be refined:

Modify (or replace) graph code to address issues related to improper x-
axis label depiction and graph column color selection (delete black). Also improve graph
scaling function to account for browser window size vice screen resolution.

Providing solutions to these identified shortcomings will improve the usability of
future versions of HFACS-ME Web; and subsequently the opportunity for it to be a

factor in reducing the aviation mishap rate is enhanced.

C. RECOMMENDATIONS

The following is a list of recommended improvements, that would improve

functionality, ease-of-use, security and performance of the HFACS—ME Web prototype:

1. Interface Improvements

= A Web development expert should participate in the fine-tuning of
HFACS-ME Web interface options to ensure HTML and ASP code is
efficient.

* Consider adding client-side script to dynamically populate drop-down
boxes such that the selection in one box dynamically changes the
available options in other boxes (e.g., selecting Aircraft Type = P3

changes options displayed in Location drop-down box to disable or
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remove Embarked from the list of available locations since there are
no Embarked P3 mishaps in the database, etc.)

Investigate performance and scalability implications of incorporating
Session variables to store Data Selection criteria in Web server
memory. If feasible, this change would allow users to enter selection
criteria one time and move from one display format to another without
having to re-enter the selection criteria (e.g., the user makes criteria
selections after clicking on Mishap Data menu item, once the data is
viewed in tabular form, they can select Graph to display the same
group of mishaps in a three-dimensional graph, and finally select
Report to generate a breakdown of the HFACS—ME distribution for
the data, all without re-entering the criteria, etc.)

Add aircraft NATO name in addition to type/model to drop-down lists
to prevent selection of incorrect aircraft type (e.g., F14 Tomcat, P3
Orion, etc.).

Modify the Factors Analysis page so that when the user double-clicks
on a table cell, the mishaps represented by that factor are displayed
(i.e., if the cell "Inadequate Documentation" indicates six mishaps
within the dataset contain that third level factor, then by double-
clicking on that cell, the user should see the Mishap Data for those six
records, etc.)

Investigate Hierarchical Recordset capabilities introduced in ADO 2.0
to display records with drill-down capabilities.

Modify Mishap Data page to allow users to sort returned mishap data
by clicking on column label (i.e., clicking on Mishap Date will re-sort
data by date, clicking Type will re-sort data by mishap type, etc.).
Clicking column headings would alternate between ascending and
descending sort order.

Add a chronological report type that formats the data returned by the

user's criteria in a Chronological Mishap report, displaying mishap

75



details and related factor data. Allow the user to toggle between
summary and long descriptions in report body.

Consider adding a "Top Ten List" display or report option to create a
list of the most prevalent 3rd Level Factors in a given dataset. (i.e., for
all H60 mishaps the most common factor is Maintainer Infraction with
12 mishaps, next is Inadequate Documentation with 8 mishaps, etc.)
This will allow the user to quickly identify areas for potential
intervention without having to manually search and order the analysis
data.

Arrange data in three-dimensional graphs so that the fields with the
largest numbers are put in the rear rows and scaled down to the front
so that no data is hidden to the end-user.

Modity HFACS—Web design to incorporate Extensible Markup
Language (XML). XML is a text-based meta-language that uses tags,
elements, and attributes to add structure and definition to documents.
It is similar to HTML in syntax and implementation, but different with
regard to functionality. Where HTML allows users to control how
documents are displayed, XML allows them to describe the actual
contents of the documents. It is a markup language because it uses
tags to mark-up documents and it is a meta-language because it uses
these tags to give structure to documents that it in turn uses as a means
of communication. XML is extensible because it enables users to
create their own collection of tags (unlike HTML).

Investigate use of third party software application to generate Web
reports and graphs. Current implementation is hand-coded and
provides limited functionality. Commercially produced software
applications (e.g., Crystal Reports, Cognos, etc.) offer significant
flexibility and may enable users to customize graph and report outputs
as well as provide dynamic drill-down and advanced data analysis

capabilities.
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Pursue development of an Investigation module similar to that
incorporated in current MEIMS tool, to allow safety personnel to
generate preliminary safety reports. Module design would walk user
through HFACS-ME taxonomy to ensure all relevant causal factors
are identified and documented.

Add cautionary note to Home page indicating the use of HFACS-ME
Web is not intended to take the place of the rigorous data analysis
techniques used by the Naval safety Center. Also note that inferences
from a small sample of data may not be consistent across the whole
population., and therefore should not be the sole basis for committing
significant resources to a particular perceived problem.

Investigate potential to generate, staff and distribute safety reports.
Review available collaborative technologies to determine suitability

for digital "chop" and endorsement of safety reports.

2. HFACS-ME Taxonomy

Incorporate improved HFACS—ME definitions and examples within
HFACS-ME Web by ensuring access to the definition page are
available on every page (incorporating an additional hyperlink on the
menu bar would offer the simplest solution). Better descriptions of the
HFACS-ME acronyms would also improve usability and
understanding.

Incorporate planned Online Tutorial and Help pages to improve the
end-users knowledge and understanding of the HFACS—-ME
taxonomy. Because the HFACS—ME taxonomy is part of the Navy's
aviation safety instruction and is not (yet) included in any maintenance
instruction, the planned Online Tutorial and Help pages are likely to
be crucial to taxonomy understanding for non-safety personnel. Both
should be designed with the assumption that the user has little or no

previous experience with the HFACS—ME taxonomy.
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Performance

Investigate the potential performance enhancement achieved by
caching static drop-down box data in Web server memory using
Application variables vice querying database every time a page is
loaded.

Conduct database log file analysis to identify performance bottlenecks.
Investigate the use of table indexes as a means to improve server
performance. To achieve significant performance additional hardware
resources may be required or performance in other areas may be

adversely affected.

Security Improvements

Incorporate User ID/Password lookup from secured database table
vice assigning each authorized user an NT account on the Web server.
This should greatly simplify management of the Web server and
improve application scalability.

Incorporate multilevel permissions to limit data access and to prevent
casual users from performing administrative functions on the Web and
database servers.

Incorporate Secure Socket Layer encryption in data transfer between
Web server and client browser. This will require creation of an
HFACS-ME Web certificate (preferably signed by the Navy Root
Certificate Authority) that can be distributed to authorized users along
with their login credentials.

Examine authentication and encryption options that become available
once the Navy Common Access Card and Public Key Infrastructure

(PKI) are implemented.

Database

Correct problems relating to database data mismatch and add mishap

data from 1999 to present. Once database is up-to-date, devise
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automatic or manual method to incorporate new mishap data in near
real time.
Investigate use of data mining techniques on HFACS—-ME data to
identify factor correlations not readily apparent by visual inspection.
The current HFACS-ME Web development stage dictates that
HFACS-ME Web/MEIMS researchers at the Naval Postgraduate
School and the School of Aviation Safety administer the database.
However, moving the database under the cognizance of the Naval
Safety Center once HFACS-ME Web and MEIMS become
"operational" would seem appropriate. To accomplish this migration, a
thorough review of database compatibility with existing and planned
NSC databases is required and a data migration/transformation plan is
necessary to ensure the business logic will transfer
Keep "business logic" in stored procedures and views separate from
those used by MEIMS application. This precaution will ensure that a
change in one application will not have a detrimental effect on the
other. Changes to system procedures should be tested and verified off-
line. Once validated, the new or revised procedures should be added to
the database via scripts after archiving the old procedures.
Ensure modifications to the database schema are documented and
tested by both HFACS—ME Web and MEIMS developers to resolve
potential conflicts before the changes are made to the operational
database.
Include mishaps prior to 1989 and all hazard reports to improve the
depth of the database.
Incorporate annual flight hour data as a way to normalize data output.
By generating appropriate mishap rates (i.e., F18 mishaps per 100,000
flight hours, etc.) a meaningful comparison can be made between
categories. This will show relative weight, vice always being more
heavily weighted for aircraft types with a larger inventory (FA-18,
H-46, etc.).
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6. The Future of HFACS-ME Web

By capitalizing on the familiarity and convenience of the Internet and the
scalability, performance and security of the three-tier client/server architecture, the
HFACS-ME Web prototype has the potential to allow authorized users unprecedented
access to safety data and analysis. This "self-service" application will allow users to
query and analyze maintenance mishap data, 24 hours a day, 7 days a week, regardless of
location. Not only will this reduce the burden on analysts and technicians at the Naval
Safety Center, it will enable safety and maintenance personnel at all levels to look for
areas to focus training and mishap intervention techniques. It will heighten awareness of
the most prevalent mishap factors affecting a particular aviation maintenance community
or across the aviation industry. By expanding HFACS-ME Web to encompass all
military services or civilian aviation organizations, managers might gain insight into
systemic problems or they may identify model organizations to be emulated based on
their low maintenance mishap rates. Although human error in aviation maintenance may
never be completely eliminated, HFACS—ME Web may enable organizations to move

closer to that elusive goal.
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APPENDIX A. HFACS-ME DATABASE SCHEMA

tbiMishapFactors *
Calurn Marme Caondensed Type |Mullable - Calurmn Marme Condensed Type |Mullable -
2 _|MishapID ink NOTMULL || ﬂ'llm g |FactorlD int MNOT HULL
___|MishapDate datetime MILL MishapID_FE ink MOT MULL
| Aircraft_Fk rvarchar(S0) MIILL Factarsurmrmary nvarchar(255) MULL
| Class_FK nvarchar(S) MILL [3rdLevelCode_FE] nvarchar(S) MULL
| Type_FK rivarchar(s) RIJLL FactorDescription  nwarchar{4000) | MULL LI
__|LocationID_Fk rvvarchar(S0) MILL
___|CrgID_FK rivarchar(s0) RIJLL
___|ShortDescription | mvarchar(255)  MULL Colurin Mame [ Condensed Type |nullable a
___|LongDescripkion nvarchar(4000)  NULL % |[3rdlevelCode] nwarchar(S) MOT MULL
_|UnderInvestigation | bit MULL [GrdLevelDesc] | nwarchar(500 MOT MULL
__|DatabaseType nvarchar(s) MULL LI [ZndLevelCode] nwvarchar(S) MOT MULL
[2ndLevelDesc] |rvarchar{S0) MOT MULL
[1stLevelCode] | nvarchar(S) MOT MNULL
Calurn Marme Condensed Type |Mullable - [1stLevelDesc] | nvarchar{S0) MOT MULL LI
F |AircraftTypeMadel | nvarchar(15) MOT MNULL
AjrcraftCategory | nvarchar(S00 ROT MIJLL
AircraftDescription | nvarchar{255) MILL LI Column Mame Condensed Type |MNullable -
?_ MishapTypeCode nvarchar(5) MIOT MULL |
thiMishapLocation __ |MishapTypeDefinition |rvarchar(255) MOT MNULL LI
Calurn Marme Condensed Type |Mullable -
'1?_ MishapLocationID | nvarchar{S0) MOT MNULL thlOrganization
__|Mishaplocation | nwarchar(50) MOT MULL Column Mame | Condensed Type |Mullable =
__ |DatabaseType nvarchar(1) MOT MNULL j @_ gD nvarchar{10% MIOT MULL (N
Crghlame rivarchar (500 ROT MULL
thiMishapClass __ |DatabaseType nwvarchar(l) MIOT MULL ;I
Column Mame Condensed Type |Mullable -
¥ |MishapClassCode rvarchar(s) MOT MULL _I thiDatabaseType
__|MishapClassDefinition | mvarchar(255) MNOT NULL_ILI Column Mame | Condensed Type [Mullable -
ll_l 4 ?_l DatabaseType | nvarchar(S0) MOT MULL LI

Figure A-1. HFACS-ME Database Schema
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APPENDIX B. HFACS-ME WEBSITE SCREEN SHOTS

aH F A C S - M E - Microsoft Internet Explorer == 1'
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Figure B-1. HFACS-ME Web Homepage
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Class=A, then the database will return all recards involving either 2 F14 or F18 and resulted in a Class A mishap.
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1st Level Factor 2nd Level Factor 3rd Level Factor

hairtainer Acts Crew Coordination Adverse Mertal State

Maintainer Condtions Environment Adverse Physical State

Managemert Conditions ;I Ecuipment ;I AttertionMdemory ;I
Submit Query | Reset | Back |

- kel ke b

-

’_ ’_ | Internet

N K

Figure B-2. Data selection Page
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icrosoft Internet Explorer
J File Edit Yiew Favorites Tools Help jagdress |@ http:f131.120.51 . 194/safety/mishap/query. asp vl ao ‘
|&-= - D0 & Qm B B S0 -EH ||tks &lcheckin &]<ode 32 Info |@NFCU Accts  @INFCUBIPay @ ]HFACSWeb @]Thesis & Chase
=
H Computer and information Programs Curricular Office
595 Mishaps matchedme: mdrromatn eger
Click on Mishap 1D to view detailed Mishap Factor data
Mishap ID Awcraft Type Class Location Service D ate

1 T34 Fhd C A5H [IEL 1/10/1334

2 F14 Fhd C A5H [E 1/28/1934

3 F14 A0k C A5H [T 2/23/1934

4 F14 Fhd C A5H [T £/15/1934

5 F14 Fhd A A5H [T B/26/1934

B F14 A0k C A5H [T 10141934

7 F14 A0k C A5H [T 10/26/1934

E] F14 A0k E A5H [T 10/6/1935

E] F14 A0k A A5H [T 10:11/1935

10 EZ A0k C EME [T 104271989

11 EZ A0k C EME [T 11/25/1330

12 EZ Fhd A EME [T 7431/1932

12 EZ A0k C EME [T E/3/1934

14 EZ Fhd C A5H [T 1/14/1330

15 EZ Fhd C A5H [T 4/23/1930

1E EZ A0k C A5H [T £/23/1330

17 EZ A0k C A5H [T 3/9/1933

12 EZ Fhd C A5H [T 1243041933

19 EZ Fhd C A5H [T 5/15/1935

20 EZ A0k C A5H [T 9/11/1935

2 EZ A0k C A5H [T 10/15/1335

22 EZ A0k E A5H [T 1/6/1935

23 AR Fhd C A5H LS 8/3/1930

24 AR Fhd A A5H LS 8/8/1330

25 AR Fhd C A5H LS 1/6/1991

26 AR A0k E A5H LS 5/9/1991

27 AR Fhd C A5H LS £/410/1991

28 AR Fhd E A5H LS 8/31/1991

249 2R Fid A A5H UsMC 3/6/1932

30 2R FRM C A5H UsMC 7A16/1932

il 2R FRM C A5H UsMC 12/8/1932

32 2R Al C A5H UsMC 2/28/1933

33 2R Al C A5H UsMC 4/1/1933

34 2R Ftd E A5H LSMC 4/6/1933 =l
|&7 pone ’_'_|° Internet y

Figure B-3. Mishap Query Results Page
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Microsoft Internet Explorer

JEi\e Edit Wiew Favortes Tools Help

j address [&] hitp://131.120.51 . 194/safety/mishapjexpanded. asp?MishaplD=103

=0/

|__ ONLINE TUTORTAL

j @Go ‘
& -»-0 & Q3 B & - 5] ||Unks &]checkin &]Code 32 Info BINFCU Accts  @IWFCUBIPay &]HFACS Web @] Thesis @] Chase

HELP

=l

ACCESS POLICY

Mishap ID: 103

Mishap Date: A15/1993 Aircraft: HE3
Class: A Type: Fhd
Service: LINE Location: Aghare

Mishap Summary: Howvering FCF 4/C Crashed onto Fid™

Factor Summary 1st Level

Flane Captain failed to notice insufficient clearance btwn actt

. daintainer Acts
grior to man-ugp.

Taxiftow director respotted acht with insufficient clearance btwn

acit daintainer Acts

Back to Takle Wiew

Factors
2nd Level

Errar

Errar

[ Display Long Descriptions

Refresh |

3rd Level
Adtentionbdernon:

JudgrmentDecision
“tdaking

|@ Done

s

’_ ’_ | Internet

Figure B-4. Mishap Expanded Details Page
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A HF & C5 - ME - Microsoft Internet Explorer

JEl\e Edit  Wiew Favorites Tools  Help

J Address I@ hkkp:ff131.120.51 194/ safety Factors/Factors. asp 'l @GU

—loj x|

le-»-QERA| QR BHSE-5

|Unks @]checkin  @]Code 32 Info @]HFCU Accts @INFCUBIFay @]HFACS web  @]Thesis @] Chase

Mishap Factor Analysis

(Aircraft=EAB.F14.FA18.H53.H60.P3.53 and Type=AGM and Class=C)

3rd Level Factors

Inadeq; Inadeq; 2 Inadequate
P D Inadzgualﬁsl)afeslgn Resources
a0 2% 24 1E% - 0 0%
Inad b 1 il u ted Supervisory
Supervision DOperations Problem Mizconduct
45% 14 9% 8 5% 25 17
Mental State Physzical State Unsale Limitation
R4 FA 4 0%
T n 3 Adaptability/
by e, Flexibility
12 8% 0 0z 0 o
Training/ Cer tion/ Perzonal
Preparation Qualification Infringement
3 2% 3 2 1%

0 0x

Environmental

Ligl'Dlling.EI;ight Wealhel!Ex;)usule Hazards
- - 21z
D d/ u i ! Dated/
Unszerviced Inappropriate Uncertified
11z 323 0%
Confining 0Ob d I ibl,
0 0% 0 0% 0 0%
Attention/ Jud, L Knowledge/
Memory Decision ule Technique
35 ZEx 13 9% 23 15% 22 15%
Routine Infraction Exceptional Flagrant
o 0z % o 0z P-4
Aircraft Type Mishap Type Mizhap Class Location Service Fiscal Year
0] 70
Fid & Ashore LISk
FFRM B Embarked LISMC
Detached x| Junk

[~

N Kl

|@ Done

’_ ’_ |' Internet

Figure B-5.

Mishap Factor Analysis Results Page
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/3 HFACS-ME Graph - Microsoft Internet Explorer provided by Naval Postgraduate School =] 4|
| Ele Edt ¥ew Favortes Tools Help |J Links #&]Code 32 Check In @ ]HFACS-ME Web & NPS External emall & MPS Intranet |

J o= o @ ot | @ 2 8 | %v = E - |JAgIdress I@ http:,l',l'131.120.51.194,|'saFetw’graph,l'grouping_select..ﬂ @Go

HFACS-ME |

) l'. iy -
:: MISHAP DATA :: FACTOR ANALYSIS :: GRAPH DATA :: REPORTS

I\__ ONLINE TUTORIAL HELP ACCESS POLICY CONTACT US jl

Grouping Selection Page

Llze the drop down boxes belowto selectthe desired Grouping for the dataset. Frimary Grouping will group all data
by the selected category and Secondary Grouping will group data within each prirmary categony.

Primary Secondary

3rd Lewvel Factor 3rd Level Factor

Show Graph

Show Graph and Data Tahble

|&] Done l_’_|° Internet

| Kl

Figure B-6. Graph Axis Selection Page
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3 Mishap Table - Microsoft Inke O] x|
Mishap Counts by Aircraft and
Fiscal Year
LEGEND |Aircraft
Fiscal Year EA6 |F14 H60 P3 83

H 1990 21151632
H 1991 11 [ 28 | 14 |16 5
W 1992 6 [ 32 8 |18 6
[11993 16 (12 12 (2312
[11994 4120 0 (174
01995 w713 5|6
1 1996 s |11 2 |70
0 1997 6 (18| 5 |27
H 1998 3 6 |10 |6 |0
W 1999 & 112 6 |12 89

Figure B-7. Graph Data Table
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HFACS-ME &

{ISHAP DATA

L,

:: FACTOR ANALYSIS :: GRAPH DATA :: REPORTS

l\ ONLINE TUTORIAL HELP ACCESS POLICY CONTACTUS /-I

Mishap Counts by Fiscal Year and Aircraft

40

36

32

28

Fiscal Year=199z; Aircraft=F14;COUNT=32

24

20

1 I 1 53

1990 1991 1992

1993

1994 1995 1996 1997 1998 1999

E] Done

’_ ’_ |‘ Inkernet

| Kl

Figure B-8. Graph Results Page
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HFACS-ME Taxonomy

17 Order  |1st Code|2™ Opder  |2nd Code|3™ Order 3rd Code
hlatagement (MG Organizational | ORG Inadecuate Processes FRO
Conditions Inadecuate Documentation DocC
Inadecuate Design DES
Inadecquate Resources RE3
Supervisory  |SUP Inadecuate Bupervision 1D
Inappropriate Operations oOPs
Uncorrected Problem FRE
Supervisory Misconduct IS
Maintainer |[BC Medical MED Adverse Mental State MHNT
Conditions Adverse Phorsical State FHY
Tngafe Litnitation LINI
Crew CRW Inadecuate Comumunication COM
Coordination Inadecuate Assertiveness 253
Inadecquate Adaptability/Flexbility | ADA
Readiness RO Inadecuate TraningPreparation  |TRG
Cettification/Qualification CRT
Personnel Readiness Infiingement [INF
Wotking Wi Environnent |[ENW Inadecuate LightingTight LT
Conditions Unsafe WeathenExposure WiE
Tnsafe Ernrirormental Hazards EHZ
Equipment EQFP DamagedTnserviced DG
Unavalablednappropriate UHA
DatedMnecettified poc
Wotkspace |WERE Confining COH
O stracted OBs
Inaccessible IHA
Maintsiner (WA Etror ERR Attention/Dlemory ATT
Arts JudgmentDecision DG
Enowledge/Fule Based W
ST echinigue =KL
Wiolation VIO Foutine ROU
Infraction [FC
Exceptional EXC
Flagrant FLG

Figure B-9. HFACS-ME Taxonomy Legend
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4 HF A C S - ME - Microsoft Internet Explorer

JEi\e Edit  Wiew Fawvorites Tools  Help

le-»-2d|lQEd B SE-4

=10 x|
J Address @ http:ff131.120.51, 194)safetyireportireportcall asp

j @Go ‘
|Unks @]checkin  @]Code 32 Info @]NFCU Accts @INFCUBIPay  @]HFACSweb  @]Thesis @] Chase

HFACS-ME G L4z ¢ Nfwipmy

FACTOR ANALYSIS

2 GRAPH DATA

k ONLINE TUTORIAL HELP ACCESS POLICY CONTACT US )

Report Type Selection Page

Each reportwill display individual listings of 1st. 2nd and 3rd Level Factors grouped by Repont Type subcategories
(i.e.. the Aircraft Type reportwill contain individual reports for each Aircraft Type represented in the HFACS-ME
database)

Select desire report type from the following list:

Aircraft Type Mishap Class

Mishap Type Location Organization Fiscal Year
Goveinment Disclaimer
Last Modified 8/30,/2001
Jid |
|@ lililﬂ Internet Y

Figure B-10. Report Selection Page
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|=-2-0R A |0EdE B-90- -5
1330 1331 1992 1933 1934 1335 133 1997 1938 1333 -

Fiscal Year: 1990 Total Mishaps: 79
3id Level Factors Mighuafps Mizhl;[ps

Inadequate Processes 13 16% ooy
Inadequate Documentation B i
Inadequate Design 11 14%
Inadequate Resources L1} (14
Inadequate Supervision 36 462
Inappropriate Dperations 11 14%
Uncomected Problem L 6%
Supervisory Misconduct 16 20%
Mental State 3 4%
Phy: | State 3 4%
Limitation 1] 0
Communication 7 9%
Assertiveness L] 154

1} 114

3 4%

1] 0
Infingement 1 1%
Lighting/Light L1} 0x
Weather/Exposure L1} 0%
Environmental Hazards (1] 0%
Damaged/Unserviced 1 1%
Unavailable/Inappropriate 1 1%
Dated/Uncertified L] 154
Confining L1} 0%
Obstructed (1] 0%
Inaccessible L] 0z
Attention/Memory 17 22%
Judgment/D ecision 4 L4
Knowledge/Rule 10 13%
Skill/Technique 8 10%
Routine 1 1%
Infraction 1 1%
Flagrant 5 B
Exceptional L1} 0%

:: back to bop = =

Figure B-11. Report Results Page



HF A C 5 - ME - Microsoft Internet Explorer -3 x|

J File | Edit Wew Favorites Tools  Help Jﬂgdress @ http:/f131.120.51.194/safety/contactfindex. asp j @GU |
|l&-=-@ & DB B S - [ ||tinks @)checkin @)Code 32Info EINFCU Accts @INFCUBIPay @IHFACSWeb  &1Thesis @]Chase

K 3* it =

REPORTS

-

k ONLINE TUTORIAL HELP ACCESS POLICY CONTACTUS )

The HFACS-ME Web is a prototype and as such. any
constructive feedback is welcomed.

Comments relating to site design. content and functionality.

HEACS-ME Wehmaster

Comments relating to website access andfor availakility

HEACS-ME Web Site Administrator

Comments relating to the HREACS taxonomy and continuing research in this area

HEACS-ME TaxonomwResearch

Government Disclaimer

Last Modified 8/30/2001

| KO

[ [ meernet

Figure B-12. HFACS-ME Contact Page
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APPENDIX C. HTML AND ASP SOURCE CODE

This Appendix contains code found in the HFACS—ME website. All code is
contained in HTML and ASP pages, written using HTML, Microsoft Visual Basic Script,
and Javascript.

COMMON SUBDIRECTORY

connection.asp

Connection.asp is used as a server-side Include file throughout the HFACS—-ME
Web site. It provides a single connection definition for all database access required.
Note: Password obscured in connection string for security reasons.

<%
Di m conn
Di m aConnectionString

aConnectionString = "Provi der =SQLOLEDB; Sour ce=SEVEN;
Dat abase=HFACS; Ul D=sa; PWD=* * * * x xxx - v

Set conn = Server. Creat eCbj ect (" ADODB. Connecti on")
conn. Mode = adMbdeReadWite

conn. ConnectionString = aConnectionString

conn. open

%
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criteria dropdown INC.asp

Criteria_dropdown INC.asp is used as a server-side Include file throughout the
HFACS-ME Web site. The nine drop-down boxes are used throughout the website to
allow the user to selectively filter the data used for various display formats. The code
below queries database for valid drop-down box values for six of nine drop-down boxes,
then creates drop-down boxes. Data for the following drop-down boxes are dynamically
generated: Aircraft Type, Organization, Mishap Year, 1st Level factor, 2nd Level factor,
and 3rd Level factor. The remaining three boxes are hard coded given they are less likely
to have additional items added, they are: Mishap Type, Mishap Class, and Location.

<%

DO mrsAC "recordset for Aircraft Type drop-down
DmrsQg "recordset for Organi zati on drop-down

O mrsYear "recordset for Mshap Year drop-down

O mrsist "recordset for 1st Level Factor drop-down
O mrs2nd "recordset for 2nd Level Factor drop-down
Dmrs3rd "recordset for 3rd Level Factor drop-down

"Get data to popul ate Aircraft drop-down box
cna. CommandText = "spAircraft List"
Set rsAC = cnd. Execut e

"Get data to popul ate Service drop-down box
cmil. GommandText = "spQg List"
Set rsGg = cnd. Execut e

"Get data to popul ate Mshap Year drop-down box
cmad. GommandText = "spM shap_Year"
Set rsYear = cnu. Execut e

"Get data to popul ate 1st Level Factor drop-down box
cmal. GonmmandText = "splst Level Factors List"
Set rslst = cnd. Execute

'Get data to popul ate 2nd Level Factor drop-down box
cmal. CommandText = "sp2nd Level Factors List"
Set rs2nd = cnd. Execut e

'Get data to popul ate 3rd Level Factor drop-down box
cma. GommandText = "sp3rd Level Factors List"
Set rs3rd = cnd. Execut e

%

<div align="center">
<cent er>

<tabl e w dt h="700">

<tr>
<td nowap align="left" wdth="109" hei ght="17"><b><font size="1">Arcraft
Type</ f ont ></ b></ t d>
<td nowap align="left" wdth="109" hei ght="17"><b><font size="1">M shap
Type</ font ></ b></ t d>
<td nowap align="left" wdth="108" hei ght="17"><b><font size="1">M shap
a ass</ font ></ b></t d>

96



<td nowap align="left" wdth="110" hei ght="17"><b><font size="1">
Locat i on</ f ont ></ b></t d>
<td nowap align="left" wdth="109" hei ght="17"><b><font size="1">
Servi ce</ f ont ></ b></ t d>
<td nowap align="left" wdth="109" hei ght="17"><b><font size="1">H scal
Year </ f ont ></ b></t d>
<Jtr>
<tr>
<td nowap w dt h="109" valign="top"><font size="1">
<sel ect size="4" nane="choAircraft" class=select font face= "Arial" miltiple
styl e="wi dt h: 100" >
<option <%lf (Request.Forn{"cboA rcraft")="") or
(Request . Forn{"cboAircraft")=", ") Then Response. Wite("sel ected") %
val ue="">(A | )</ opti on>
<%
"continue until we get to end of recordset
Do Wi le Not rsAC ECF
"for each option create an option tag wth a correspond ng val ue
%
<option font size="1"<%Ilf instr(Request.Forn{"cboAircraft"),
rsAC H el ds("ACType")) <>0 Then Response. Wi te("sel ected") %
val ue=' <% sAC F el ds(" ACType") %' ><0r sAC H el ds(" ACType") %</ opt i on>
<%
"get next record
r sAC. Mbvenext
Loop
r sAC cl ose
%
</ sel ect ></font >
<Jtd>
<td nowap w dth="109" valign="top"><font size="1">
<sel ect size="4" nane="cboType" cl ass=sel ect mul tiple styl e="w dth: 100" >
<option <%l f (Request.Forn{"cboType")="") or (Request.Forn{"cboType")=", ")
Then Response. Wi te("sel ected")% val ue="">(A |)</opti on>
<option <%l f instr(Request. Forn{"cboType"), "FM)<>0 Then
Response. Wit e("sel ect ed") % val ue="FVI >F\M/ opt i on>
<option <%If instr(Request. Forn{"cboType"), "FRVI)<>0 Then
Response. Wi t e("sel ect ed") % val ue="FRVI >FRW/ opt i on>
<option <%l f instr(Request. Forn{"cboType"), "AGVI)<>0 Then
Response. Wi te("sel ected") % val ue="AGMI >AQW/ opt i on>
</ sel ect ></font >
<Jtd>
<td nowap wdth="108" valign="top"><font size="1">
<sel ect size="4" nane="cbod ass" cl ass=sel ect mul tipl e styl e="w dt h: 100" >
< option <%lf (Request.Forn{"cbod ass")="") or (Request.Forn{"cbod ass")=", ")
Then Response. Wi te("sel ected")% val ue="">(A |)</opti on>
<option <%l f instr(Request. Forn{"cbod ass"), "A')<>0 Then
Response. Wit e("sel ect ed") % val ue="A"'>A</ opti on>
<option <%l f instr(Request.Forn{"cbod ass"), "B')<>0 Then
Response. Wi t e("sel ect ed") % val ue="B'>B</ opti on>
<option <%l f instr(Request. Forn{"cbod ass"), "C')<>0 Then
Response. Wit e("sel ect ed") % val ue="C'>C</ opti on>
</ sel ect ></font >
<Jtd>
<td nowap w dth="110" val i gn="top"><font size="1">
<sel ect size="4" nane="cholLocation" cl ass=sel ect nultiple styl e="w dth: 100" >
<option <%lf (Request.Forn{"cboLocation™)="") or
(Request . Forn{" cboLocation")=", ") Then Response. Wite("sel ected") %
val ue="">(A | )</ opti on>
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<option <%l f instr(Request.Forn{"cboLocation"), "ASH)<>0 Then
Response. Wit e("sel ect ed") % val ue=" ASH' >Ashor e</ opt i on>
<option <%If instr(Request. Forn{"cboLocation"), "BMB')<>0 Then
Response. Wi t e("sel ect ed") % val ue="BMB' >Ebar ked</ opt i on>
<option <%l f instr(Request.Forn{"cboLocation"), "DET')<>0 Then
Response. Wi te("sel ected") % val ue="DET" >Det ached</ opt i on>
<option <%l f instr(Request.Forn{"cboLocation"), "UNK')<>0 Then
Response. Wit e("sel ect ed") % val ue="U\K'>lhknown</ opt i on>
</ sel ect ></ f ont >
<Jtd>
<td nowap w dth="109" valign="top"><font size="1">
<sel ect size="4" nane="choServi ce" class=sel ect miltiple styl e="w dth: 100" >
<option <%I|f (Request.Forn{"cboService")="") or
(Request . Forn{" cboServi ce")=", ") Then Response. Wite("sel ected") %
val ue="">(A | )</ opti on>
<%
"continue until we get to end of recordset
Do Wiile Not rsQg. BECF
"for each option create an option tag with a correspond ng val ue
%
<option <%If instr(Request. Forn{"chboService"), rsQg.FHelds("QglD'))<0 Then
Response. Wi te("sel ected") %
val ue= <%%rsQg.FHelds("QglD') %' ><%rsQg. Felds("Qgl D)% </ option>
<%
"get next record
rsQ g. Mbvenext
Loop
rsQg. cl ose
%
</ sel ect ></ f ont >
<Jtd>
<td nowap w dt h="109" valign="top"><font size="1">
<sel ect size="4" nane="choYear" class="select" multiple styl e="w dt h: 100" >
<option val ue=""<%If (Request.Forn{"cboYear")="") or
(Request . Forn{"choYear")=", ") Then Response. Wite("sel ected")%>(A )</ option>
<%
"continue until we get to end of recordset
Do Wiile Not rsYear. BEOF
"for each option create an option tag with a correspond ng val ue
%
<option <%l f instr(Request. Forn{"cboYear"),
Gstr(rsYear. FH el ds("MshapYear")))<>0 Then Response. Wi te("sel ected") %
val ue=<9r sYear . H el ds(" M shapYear ") %><9%%r sYear . H el ds("M shapYear") %</ opt i on>
<%
"get next record
r sYear . Mbvenext
Loop
rsYear. cl ose
%
</ sel ect ></ f ont >
<Jtd>
<tr>
S R T Factor Qiteria-------------- >
<tr>
<td nowap col span="2" align="left" w dth="220"></td>
<td now ap col span="2" align="left" w dth="220"></td>
<td nowap col span="2" align="left" w dth="220"><td>
Jtr>
<tr>
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<td nowap col span="2" align="left" w dth="220" hei ght ="21"><b><f ont
si ze="1">1st Level Factor</font></b><td>
<td nowap col span="2" align="left" w dth="220" hei ght ="21"><b><f ont
size="1">2nd Level Factor</font></b></td>
<td nowap col span="2" align="left" w dth="220" hei ght ="21"><b><f ont
size="1">3rd Level Factor</font></b><td>
<Jtr>
<tr>
<td now ap col span="2" w dt h="220" val i gn="top"><font size="1">
<sel ect size="4" nane="cbolst Level Factors" cl ass=sel ect multiple
styl e="wi dt h: 220" >
<option <%l f (Request.Forn{"cholstLevel Factors")="") or
(Request . For n{" cbolst Level Factors")=", ") Then Response. Wite("sel ected") %
val ue="">(A | )</ opti on>
<%
"continue until we get to end of recordset
Do Wiile Not rsist. BECF
%
<option <%l f instr(Request. Forn{"cbolst Level Factors"),
rsist. H el ds(" 1st Level Gode"))<>0 Then Response. Wit e("sel ected") %
val ue=' <9 slst. F el ds(" 1st Level Gode") %' > <%&rslst. H el ds(" 1st Level Desc") %</ opti on>
<%
'get next record
rsist. Mbvenext
Loop
rsist.cl ose
%
</ sel ect ></ f ont >
<td>
<td nowap col span="2" w dt h="220" val i gn="top"><font size="1">
<sel ect size="4" nane="cbo2ndLevel Factors" cl ass=sel ect multiple
styl e="w dt h: 220" >
<option <%l f (Request.Forn{"cbo2ndLevel Factors")="") or
(Request . For n{" cbo2ndLevel Factors")=", ") Then Response. Wite("sel ected") %
val ue="">(A | )</ opti on>
<%
‘continue until we get to end of recordset
Do Wiile Not rs2nd. EGF
%
<option <%l f instr(Request. Forn{"cbo2ndLevel Fact ors"),
rs2nd. H el ds("2ndLevel Gode")) <0 Then Response. Wit e("sel ect ed") %
val ue=' <% s2nd. F el ds("2ndLevel Gode") %' ><%r s2nd. F el ds(" 2ndLevel Desc") %</ opt i on>
<%
"get next record
rs2nd. Movenext
Loop
rs2nd. cl ose
%
</ sel ect ></font >
<Jtd>
<td now ap col span="2" w dt h="220" val i gn="top"><font size="1">
<sel ect size="4" nane="cbo3rdLevel Factors" class=sel ect multiple
styl e="w dt h: 220" >
<option <%l f (Request.Forn{"cho3rdLevel Factors")="") or
(Request . For n{" cbo3rdLevel Factors")=", ") Then Response. Wite("sel ected") %
val ue="">(A | )</ opti on>
<%
‘continue until we get to end of recordset
Do Wiile Not rs3rd. EGF
%
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<option <%l f instr(Request. Forn{"cbo3rdLevel Factors"),
rs3rd. H el ds("3rdLevel Gode")) <0 Then Response. Wi te("sel ected") %
val ue=' <% s3rd. H el ds("3rdLevel Gode") %' ><%r s3rd. F el ds(" 3rdLevel Desc") %</ opt i on>
<%
"get next record
rs3rd. Movenext
Loop
rs3rd. cl ose
%
</ sel ect ></font >
<Jtd>
<Jtr>

<%

' Rel ease connecti ons
set rsAG=not hi ng

set rsQ g=not hi ng
set rsYear=not hi ng
set rslst=not hi ng
set rs2nd=not hi ng
set rs3rd=not hi ng

%

</tabl e>
</ cent er>
</ di v>
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disclaimer.asp

This page generates a DoD required disclaimer. This disclaimer is patterned after
the current NPS disclaimer given that HFACS-ME Web is currently hosted on a Web
server within the NPS network.

<body | i nk="#000080" vl i nk="#000080" al i nk="#0000FF">
<div align="center">

<cent er >

<l--#include HLE ="../comon/ header. htnf -->

<tabl e border="0" w dth="723" hei ght="1275">
<tr>

<td valign="top" hei ght="32">
<p align="center"><font size="2">
<a href ="#privacy">Privacy Act Notice&nbsp; </ a> | &bsp;
<a href ="#advi sory">Pri vacy Advi sory</ a>&nbsp; | &bsp; &nbsp;
<a href ="#security">Security Notice<br>< a>
<a href ="#di scl ai ner">0 scl ai ner for External Links</a>&nbsp; | &bsp;
<a href ="#cooki " >Cooki e D scl ai ner </ a></ f ont ></ p>
<p align="cent er">&nbsp; </ p>
<Jtd>
Jtr>
<tr>
<td valign="top" hei ght="1210" w dt h="715">
<h3 al i gn="cent er">&nbsp; <font face="Ari al "><a nane="pri vacy"></ a>Privacy Act
Not i ce</ f ont ></ h3>
<p><font size="2">The Hunan Factors Anal ysis Qassification System-
Mai nt enance Ext ensi ons (HFACS-ME) honepage i s provided as a service by the Aviation
Saf ety School </ f ont ></ p>
<p><font size="2">Infornation presented on the Naval Safety Center honepage is
considered public information and nay be distributed or copied for non-conmercial
purposes. Wse of appropriate byline, photo and inage credits is requested. </font>< p>
<p><font size="2">To hel p nanage this site, we collect infornation. V& use
software prograns to create sunmary statistics, which are used for website pl anni ng
and mai nt enance, deternining techni cal design specifications, and anal yzi ng system
perfornance. For security purposes, and to ensure that this service renains avail abl e
to all users, we use software prograns to nonitor network traffic and to identify
unaut hori zed users. </ f ont ></ p>
<p><font size="2">Except for authorized | aw enforcenent investigations, no
other attenpts are nade to identify individual users or their usage habits. Server
| ogs are schedul ed for regul ar destruction in accordance with National Archives and
Records Administration General Schedul e 20. </ f ont ></ p>
<p><font size="2">lhauthorized attenpts to upl oad i nfornmation or change
information on this service are strictly prohibited and nay be puni shabl e under the
Gonput er Fraud and Abuse Act of 1986 and the National Infornation Infrastructure
Protection Act. </ font></p>
<h3 ALl G\F"CENTER' ><font  face="Ari al "><a nane="advi sory"></ a>Fri vacy
Advi sory</ f ont >/ h3>
<p><font size="2">f you identify yourself by sending an e-nail, you nay al so
decide to identify yoursel f by sendi ng personal infornation such as nane, address,
phone nunier and e-nai | address. Information is collected for the purpose of
respondi ng to requests or corments, and to inprove our services. Your e-nail nay be
forwarded to other governnent agenci es who are better able to respond to your request.
The informati on you send nay be retai ned for docunentation purposes or foll ow up
contacts. In other linited circunstances, including requests fromQngress or linmted
other parties, we may be required by lawto disclose infornation that you
submt. </ f ont ></ p>
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<p><font size="2">Be aware that despite anything we do to protect electronic
information, e-mail is not necessarily secure agai nst interception. If your
conmmuni cation is sensitive, or includes personal infornation, you nay prefer to send
your comments by regul ar nail instead. </ font><p>

<h3 ALI G\E"CENTER' ><font face="Ari al "><a nane="security">< a>Security
Not i ce</ f ont ></ h3>

<u>

<p><font size="2"><b>Vdr ni ng: </ b></ f ont ></ u><st rong><font si ze="2"> WSE G-
TH S AR ANY OTHER DEPT. (F DEFENSE | NTEREST GOMPUTER SYSTEM (DAD CS) GONSTI TUTES AND
BEXPRESS QONSENT TO MIN TR NG AT ALL TI MES. </ font ></ p> </ strong>

<p><font size="2">This DDICS and al|l related equipment are to be used for the
communi cati on, transmissi on, processing, and storage of official US Gvernnent or
other authorized infornation only. All DD CS are subject to nonitoring at all tines.
If nonitoring of any DODCS reveal s possible violation of crimnal statutes, all
relevant information nay be provided to | aw enforcenent officials.<br> <br> This
Vér| d-Wde Veéb (WWVY Server is provided as a service to the Departnent of Defense for
distribution of publicly available information. Naval Safety CGenter is a command in
the Lhited Sates Navy. Wse of this WWServer is intended only for the retrieval of
informati on avail abl e through Naval Safety CGenter WWdocunents. Qnly aut hori zed
admini strators nay nake changes to the infornmation or software content of this WW
Server. <br> <br> After readi ng and understandi ng the foregoi ng statenent, you nay
continue with this WWsServer or exit fromthis server (or docunent). <br> <br>
</ font><b><font size="2">USE GF TH S SYSTEM QONSTI TUTES A GONSENT TO MIN TCR NG AT ALL
TI MES. </ f ont ></ b></ p>

<h3 ALI Q\F"CENTER' ><font face="Ari al "><a nane="di scl ai ner"></ a>0 scl ai ner for
External Li nks</f ont ></ h3>

<p><font size="2">The appearance of hyperlinks does not constitute endorsenent
by the Departnent of Defense of the hyperlinked Vb site or infornmation, products or
services contai ned therein. For other than authorized activities such as mlitary
exchanges and Mrale, Wlfare and recreation sites, the Departnent of Defense does not
exercise any editorial control over the infornation you nay find at these | ocations.
Such links are provided consistent wth the stated purpose of this DoD Véb
site. </ font></ p>

<h3 ALl G\E"(ENTER' ><font  face="Ari al "><a nane="cooki e"></ a>oki e
D scl ai ner </ f ont ></ h3>

<p><font size="2">The Naval Safety CGenter does not use persistent cookies,
i.e., tokens that pass informati on back and forth fromyour nachine to the server and
remai n after you cl ose your browser. The Naval Safety Center does use session cooki es,
i.e., tokens that renmain active only until you cl ose your browser, in order to provide
accurate web statistics ie. unique users, visits and page hits. This infornation
cannot be obtai ned w thout a session cookie that 'follows the user' through the
Wbsite. No database of infornati on obtai ned fromthese cookies is kept and when you
cl ose your browser, the cookie is deleted fromyour conputer.&bsp; </ font></ p>

<p><font size="2">The Naval Safety CGenter uses session cookies for the sole
purpose of quantifying user statistics in an effort to inprove the readability and
informati onal quality of our Vébsite. </font><p>

<p><font size="2">You nmay choose not to accept these cookies and still use the
site. The help informati on in your browser software shoul d provide you wth
instructions on howto disabl e cookies. </font>

<p>&nbsp; </ t d>

<Jtr>

</tabl e>
</ center>
< div>
&nbsp; </ body>
<I--#include HLE = "footer.htm -->

102



footer.htm

Footer.htm is a server-side Include file which is added to all HFACS-ME Web
pages (except reports.asp) to provide a link to the top of the page, the Disclaimer, and the
last revision date of the page.

<div align="center">
<cent er >
<tabl e border="0" cel | paddi ng="0" cel | spaci ng="0" bgcol or="#ffffff">
<tr>
<td valign="top" align="center">
<br ><br >
<span cl ass="l i ghttext">
11 <a href="#top">back to top</a> ::
<br ><br ><br >
<b><a href=http://ww nps. navy. nil / di scl ai ner/ target="_bl ank"> Gover nnent
D scl ai ner </ a></ b>
<br ><br >
<I--#include FHLE = "../common/ nod date.inc" -->
</ span><br ><br ></ t d>
<Jtr>
</tabl e>

</ center>
</ div>

footer2.htm

Footer2.htm is identical to footer.htm except that it deletes the ::back to top:: link.
It is used only on the report.asp page where links to the top of the page are part of the
existing page code. This prevents a duplicate ::back to top:: link at the bottom of the

page.

<div align="center">
<center> <tabl e border="0" cel | paddi ng="0" cel | spaci ng="0" bgcol or="#ffffff">
<tr>
<td valign="top" align="center">
<br ><br >
<span cl ass="l i ghttext">
<b><a href=http://ww nps. navy. nil / di scl ai ner/ target="_bl ank"> Gover nnent
D scl ai ner </ a></ b>
<br ><br >
<I--#include FHLE = "../common/ nod _date. inc" -->
</ span><br ><br ></ t d>
<tr>
</tabl e>

</ center>
< div>
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header.htm

Header.htm is a server-side Include file which is the basis for formatting all
HFACS-ME Web pages. It incorporates all graphics and menu bars and calls the site
style sheet (style.css) and two javascript files (img.js and button_functions.js) which
control Dynamic HTML (i.e., mouse_over events, etc.)

<ht nb >
<head>
<itleHFACS- ME/title>

<ink rel ="styl esheet" type="text/css" href="../scripts/style.css">
<script language="javascript" src="../scripts/ing.js"><script>
<script |anguage="javascript" src="../scripts/button_functions.js"></script>

</ head>
<body background=". . /i nages/ background. gi f" bgcol or ="# fffff" nargi nhei ght="0"
nar gi nw dt h="0" topnargi n="0" | eftnargi n="0">
<a nane="t op"></ a>
<tabl e border="0" cel | paddi ng="0" cel | spaci ng="0" w dt h="100% >
<tr align="center">
<td align="center">
<tabl e border="0" cel | paddi ng="0" cel | spaci ng="0">
<r valign="top">
<td valign="top"><iny src="../inmages/ header tilel. gif" w dth="240" hei ght="90"
bor der ="0"></t d>
<td valign="top"><iny src="../inmages/ header tile2.jpg" w dth="535" hei ght="90"
bor der ="0"></ t d>
<Jtr>
</ tabl e>

<tabl e border="0" cel | paddi ng="0" cel | spaci hg="0">
<tr valign="top">
<l--HME hyperl i nk-->
<td valign="top" wdth="87"><a href="../hone/i ndex. asp"
onnouseover ="i ngQver (' 1ink0'); w ndow status=""; return true;"
onnouseout ="i ngQut (' 11 nk0' ); ">
<ing src="../inages/ hone_of f.gi f" nane="Iink0" border="0" w dth="72"
hei ght ="29" al t="Back to Hone"></ a></td>

<!--M SHAP DATA hyperli nk-->
<td valign="top" w dt h="140">
<a href="../nishap/ query. asp" onnouseover="i ngQrer (' ink2');
W ndow status=""; return true;" onnouseout="i ngQut('link2);">
<ing src="../inages/ mshap_data off.gif" nane="Iink2" border="0"
W dt h="125" hei ght="29" alt="M ew Mshap Data based on user specified search
criteria'><a></td>

<I--FACTAR ANALYS S hyperl i nk-->
<td valign="top" w dth="165">
<a href="../factors/factors. asp" onnouseover="i ngOrer (' 1ink3");
W ndow status=""; return true;" onnouseout="i ngQut('1ink3);">
<ing src="../inages/factor_anal ysis off.gif" nane="link3" border="0"
W dt h="150" height="29" alt="M ewtabl e displaying 3rd Level Factor Anal ysis based on
user specified selection criteria'></a></td>

<I'- - GRAPH DATA hyperl i nk-->
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<td valign="top" w dth="131">
<a href="../graph/criteria sel ect.asp" onmouseover="i ngOQrer('link4');
w ndow status=""; return true;" onnouseout="i ngQut (' 1ink4' );">
<ing src="../inages/graph data of f.gif" wdth="116" hei ght="29"
nane="l i nk4" border="0" al t="3D G aph of user sel ected Mshap Data">< a></td>

<! --REPQRTS hyperlink-->
<td valign="top" w dth="108">
<a href="../report/reportcal | .asp" onnouseover="i ngOrer (' linkl);
W ndow status="; return true;" onnouseout="i ngQut('1inkl);">
<ing src="../inmages/reports of f.gif" wdth="93" hei ght="29" nane="Ii nk1"
border="0" alt="Text reports of Mshap data based on user specified groupi ng
criteria'><a></td>
<Jtr>
</tabl e>
<tabl e border="0" cel | paddi ng="0" cel | spaci ng="0" w dt h="700">
<tr valign="top">
<td valign="top"><i ng src="../inages/ subl i nk_spacer.gif" w dt h="390"
bor der ="0"></ t d>

<l--QO\LI NE TUICR AL subl i nk-->
<td valign="top" w dth="130" hei ght="21">
<a href="../tutorial/index.asp" onnouseover="i ngQver('link5');
W ndow status=""; return true;" onnouseout="i ngQut('1ink5);">
<ing src="../inages/online_tutorial _off.gif" wdth="130" hei ght="21"
nane="li nk5" border="0" alt="(nline Tutorial "> a>/td>

<!--HALP subl i nk-->
<td valign="top" wdth="56" hei ght="21">
<a href="../hel p/i ndex. asp" onnouseover="i ngQver (' i nk6');
W ndow status=""; return true;" onnouseout="i ngQut('1ink6 );">
<ing src="../inages/hel p off.gif" wdth="56" hei ght="21" nane="li nk6"
border="0" alt="Hel p">< a></td>

<l -- ACCESS PQUI CY subl i nk-->
<td valign="top" wdth="108" hei ght="21">
<a href="../access/index. asp" onnouseover="i ngQrer (' link7");
W ndow status=""; return true;" onnouseout="i ngQut (' link7 );">
<ing src="../inages/access policy off.gif" wdth="108" hei ght="21"
nane="1 i nk7" border="0" al t="H-ACS-ME V&b Access Policy"><a></td>

<I'-- QONTACT S subl i nk-->
<td valign="top" wdth="96" hei ght="21">
<a href="../contact/i ndex. asp" onnouseover="i ngQver('link8 );
W ndow status="; return true;" onnouseout="i ngQut('1ink8);">
<ing src="../inages/contact us off.gif" wdth="96" height="21" nane="link8"
border="0" alt="(ntact W">a></td>
<tr>
</t abl e><br >
<div align="center">
<Jtd>
<tr>
</tabl e>
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hfacsme taxonomy.htm

Hfacsme taxonomy.htm is a page which pops-up in a new window to display a
mapping of the HFACS—ME taxonomy and the 1st, 2nd, and 3rd Level codes used in the
Graph display (graph.asp). The hyperlink to display the hfacsme taxonomy.htm page is
only displayed if the user selects either 1st, 2nd, or 3rd Level Factors as a grouping
option.

<ht nh >

<head>

<neta http-equi v="Content - Type" content="text/htn; charset=w ndows-1252">
<net a nane="GENERATCR' content ="M crosoft FrontPage 4.0">

<net a nane="Progl d' cont ent ="Fr ont Page. Edi t or. Docunent " >

<titl e>SHFACS-ME Taxonony</titl e>

</ head>

<body>

<p align="l eft"><b><font size="5">H-ACS-ME Taxonony</f ont ></ b></ p>
<div align="left">

<tabl e border="1" cel | spaci ng="0" cel | paddi ng="0" styl e="bor der-col | apse:
col | apse; nso-t abl e-1 ayout -al t: fi xed; bor der : none; nso- bor der-al t: sol i d w ndowt ext
. 75pt;
nso-t abl e-1 space: 9. Opt ; ns0-t abl e-rspace: 9. Opt ; nso-t abl e- anchor - verti cal : par agr aph;
nso-t abl e- anchor - hori zont al : mar gi n; nso-tabl e-1 eft: cent er; nso-t abl e-t op: 20. 5pt ;
nso- paddi ng-alt:0in Oin Oin Oin">
<tr style="height: 12. 75pt">
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
color: wndowext; padding-left: 1.4pt; paddi ng-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent - | ef t : cent er ; nso- el enent - t op: 20. 5pt ; ns0- hei ght - r ul e: exact | y" ><b><span
styl e="font -si ze: 10. Opt " >1<sup>st </ sup>
Q der <o: p></ 0: p></ span></ b></ p></t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent - | ef t : cent er ; nso- el enent - t op: 20. 5pt ; ns0- hei ght - r ul e: exact | y" ><b><span
styl e="font-si ze: 10. Opt " >1st
Gode<o: p></ 0: p></ span></ b></ p></t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
color: wndowext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:0in;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent - | ef t : cent er ; nso- el enent - t op: 20. 5pt ; ns0- hei ght - r ul e: exact | y" ><b><span
styl e="font -si ze: 10. Opt " >2<sup>nd</ sup>
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Q der <o: p></ 0: p></ span></ b></ p></ t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
col or: wndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; ns0- hei ght - r ul e: exact | y" ><b><span
styl e="font - si ze: 10. Opt " >2nd
Gode<o: p>
</ 0: p></ span></ b></ p></t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
color: wndowext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Oin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent - | ef t : cent er; nso- el enent - t op: 20. 5pt ; ns0- hei ght - r ul e: exact | y" ><b><span
styl e="f ont - si ze: 10. Opt " >3<sup>r d</ sup>
Q der <o: p>
</ 0: p></ span></ b></ p></t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
col or: wndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1. 4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er ; nso- el enent - t op: 20. 5pt ; ns0- hei ght - r ul e:; exact | y" ><b><span
styl e="font-size: 10. Opt " >3rd
Gode<o: p>
< 0: p></ span></ b></ p></ t d>
<Jtr>
<tr style="height:13.5pt">
<td rowspan="8" valign="top" style="text-align: Left; line-height: 100% border-
right-style: solid; border-right-color: w ndowext; border-bottomstyle: solid,
bor der - bottomcol or: w ndowt ext; padding-1eft: 1.4pt; padding-right: 1.4pt; paddi ng-
top: 1. 4pt; paddi ng-bottom Oin">
<p class="MsoNornmal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >Managenent <br >
Gondi ti ons<o: p></ span></ p></t d>
<td rowspan="8" valign="top" style="text-align: Left; line-height: 100% border-
right-style: solid;, border-right-color: w ndow ext; border-bottomstyle: solid;
bor der - bott om col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; paddi ng-
top: 1. 4pt; paddi ng-bottom Oi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
nso- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent - | ef t ; cent er ; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >M=0: p></ span></ p></ t d>
<td rowspan="4" valign="top" style="text-align: Left; line-height: 100% border-
right-style: solid; border-right-color: w ndowext; border-bottomstyle: solid;
bor der - bott omcol or: w ndowt ext; padding-1eft: 1.4pt; padding-right: 1.4pt; paddi ng-
top: 1. 4pt; paddi ng-bottom Oin">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Oin;
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nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
nso- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -| ef t : cent er ; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font-si ze: 10. Opt " >0 gani zat i onal <o: p></ span></ p></ t d>
<td rowspan="4" valign="top" style="text-align: Left; line-height: 100% border-
right-style: solid; border-right-color: w ndowext; border-bottomstyle: solid;
bor der - bott omcol or: w ndowt ext; padding-1eft: 1.4pt; padding-right: 1.4pt; paddi ng-
top: 1.4pt; paddi ng-bottom Oin">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Oin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent - | ef t : cent er; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >CARE0: p></ span></ p></t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
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paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; nso- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >l nadequat e
Pr ocesses<o: p></ span></ p></t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
color: wndowext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er ; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font-si ze: 10. Opt " >PR3<J/ 0: p></ span></ p></ t d>
<Jtr>
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<tdvalign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
col or: wndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
nso- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -1 ef t : cent er ; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " > nadequat e
Docunent at i on<o: p>
< 0: p></ span></ p></t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ang; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent - | ef t : cent er ; nso- el enent - t op: 20. 5pt ; ns0- hei ght - r ul e: exact | y* ><span
styl e="font - si ze: 10. Opt "' >D3C<0: p>
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<tr>
<tr style="height:12. 75pt">
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
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col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er ; nso- el enent - t op: 20. 5pt ; Nns0- hei ght - r ul e: exact | y* ><span
styl e="font - si ze: 10. Opt " > nadequat e
Desi gn<o: p>
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<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; nso- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >CES<0: p>
</ 0: p></ span></ p></ t d>
<Jtr>
<tr style="height:13. 5pt">
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:0in;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " > nadequat e
Resour ces<o: p>
< 0: p></ span></ p></t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
color: wndowext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ang; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent - | ef t : cent er; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt "' >RES<0: p>
</ 0: p></ span></ p></t d>
<Jtr>
<tr style="height:13.5pt">
<td rowspan="4" valign="top" style="text-align: Left; line-height: 100% border-
right-style: solid; border-right-col or: w ndowext; border-bottomstyle: solid;
bor der-bot t omcol or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; paddi ng-
top: 1. 4pt; paddi ng-bottom Oin">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; nso- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >Super vi sor y<o: p></ span></ p></ t d>
<td rowspan="4" valign="top" style="text-align: Left; line-height: 100% border-
right-style: solid;, border-right-col or: w ndow ext; border-bottomstyle: solid;
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top: 1. 4pt; paddi ng-bottom Oi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ang; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
nso- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
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nso- el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >SUP<0: p></ span></ p></ t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er ; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y* ><span
styl e="font - si ze: 10. Opt " > nadequat e
Super vi si on<o: p></ span></ p></ t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
color: wndowext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Oin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt ">l DX0: p></ span></ p></ t d>
<Jtr>
<tr style="height: 12. 75pt">
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
color: wndowext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er ; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt ">l nappropri at e
Qper at i ons<o: p></ span></ p></ t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
nso- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt "' >(PS<0: p></ span></ p></t d>
<Jtr>
<tr style="height:12. 75pt">
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1. 4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
ns0- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; nso- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >Uncor r ect ed
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<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
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nso- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er ; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y* ><span
styl e="font - si ze: 10. Opt "' >PRB<0: p></ span></ p></t d>
<Jtr>
<tr style="height:13.5pt">
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
col or: wndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; nso- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >Super vi sory
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<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
col or: wndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ang; nso- el enent - f r ane- hspace: 9. Opt ; Ns0- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -1 ef t : cent er ; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >M S<o: p></ 0: p></ span></ p></t d>
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<td rowspan="9" valign="top" style="text-align: Left; line-height: 100% border-
right-style: solid;, border-right-color: w ndow ext; border-bottomstyle: solid;
bor der - bott om col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; paddi ng-
top: 1. 4pt; padding-bottom Oin">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
nso- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent - | ef t : cent er ; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font -si ze: 10. Opt " >Mii nt ai ner <br >
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<td rowspan="9" valign="top" style="text-align: Left; line-height: 100% border-
right-style: solid; border-right-color: w ndowext; border-bottomstyle: solid;
bor der - bot t om col or: w ndow ext; padding-l1eft: 1.4pt; padding-right: 1.4pt; paddi ng-
top: 1. 4pt; paddi ng-bottom Oi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >MZ<0: p></ span></ p></ t d>
<td rowspan="3" valign="top" style="text-align: Left; line-height: 100% border-
right-style: solid;, border-right-color: w ndow ext; border-bottomstyle: solid;
bor der - bott om col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; paddi ng-
top: 1. 4pt; paddi ng-bottom Oin">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
nso- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent - | ef t : cent er ; ns0- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font -si ze: 10. Opt " >Medi cal <o: p></ span></ p></ t d>
<td rowspan="3" valign="top" style="text-align: Left; line-height: 100% border-
right-style: solid; border-right-color: w ndowext; border-bottomstyle: solid;
bor der - bott omcol or: w ndowt ext; paddi ng-1eft: 1.4pt; padding-right: 1.4pt; paddi ng-
top: 1. 4pt; paddi ng-bottom Oin">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:0in;
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nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
nso- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -| ef t : cent er ; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt "' >MED<0: p></ span></ p></t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
color: wndowext; padding-left: 1.4pt; paddi ng-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Oin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >Adver se
Mental S at e<o: p></ 0: p></ span></ p></ t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Oi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
nso- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
ns0- el enent - | ef t : cent er; nso- el enent - t op: 20. 5pt ; nso- hei ght - rul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >MNT<0: p></ 0: p></ span></ p></t d>
<Jtr>
<tr style="height:12. 75pt">
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er ; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >Adver se
Physi cal S at e<o: p></ 0: p></ span></ p></ t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
color: wndowext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er ; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt "' >PHY<0: p></ 0: p></ span></ p></t d>
Jtr>
<tr style="height: 13. 5pt">
<tdvalign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
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<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
nso- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -| ef t : cent er ; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
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paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
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<p class="MsoNornal " align="left" style="text-align:left;text-indent:0in;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
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<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
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<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
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nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
nso- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
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<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
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<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
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nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
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nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
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nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
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<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
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paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
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nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
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<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
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nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
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nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
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top: 1. 4pt; paddi ng-bottom Oin">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
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styl e="font - si ze: 10. Opt " >BE@P<0: p></ span></ p></t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
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<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
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styl e="font - si ze: 10. Opt " >UNA<O: p></ 0: p></ span></ p></t d>
<Jtr>
<tr style="height:13.5pt">
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
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nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
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nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
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nso- el enent - | ef t : cent er ; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >Mai nt ai ner <br >
Act s<0: p></ span></ p></t d>
<td rowspan="8" valign="top" style="text-align: Left; line-height: 100% border-
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<p class="MsoNornal " align="left" style="text-align:left;text-indent:0in;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
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nso- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
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nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
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paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
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<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
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<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >Know edge/ Rul e
Based<o: p></ 0: p></ span></ p></ t d>
<tdvalign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
color: wndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
nso- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -1 ef t : cent er ; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >KNW0: p></ span></ p></t d>
<Jtr>
<tr style="height:13. 5pt">
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowt ext; border-bottomstyle: solid; border-bottom
col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
nso- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y* ><span
styl e="font-si ze: 10. Opt " >Ski | | / Techni que<o: p></ span></ p></t d>
<tdvalign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
color: wndow ext; padding-left: 1.4pt; paddi ng-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
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nso- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er ; nso- el enent - t op: 20. 5pt ; Nns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >SKL<0: p></ span></ p></t d>
<Jtr>
<tr style="height:13.5pt">
<td rowspan="4" valign="top" style="text-align: Left; line-height: 100% border-
right-style: solid; border-right-color: w ndowext; border-bottomstyle: solid;
bor der-bot t omcol or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; paddi ng-
top: 1.4pt; padding-bottom Oin">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; nso- hei ght - r ul e: exact | y" ><span
styl e="font-si ze: 10. Opt " >M ol ati on<o: p></ span></ p></t d>
<td rowspan="4" valign="top" style="text-align: Left; line-height: 100% border-
right-style: solid;, border-right-col or: w ndow ext; border-bottomstyle: solid;
bor der - bot t om col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; paddi ng-
top: 1. 4pt; paddi ng-bottom Oi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
nso- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent - | ef t : cent er; nso- el enent - t op: 20. 5pt ; nso- hei ght - rul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >M Go: p></ span></ p></t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
col or: wndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1. 4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -1 ef t : cent er ; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font -si ze: 10. Opt " >Rout i ne<o: p></ span></ p></ t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
color: wndowext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent - | ef t : cent er; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >RAK/ span></ p></ t d>
<Jtr>
<tr style="height:12. 75pt">
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
color: wndowext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Oin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent - | ef t : cent er; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt ">l nf r act i on<o: p></ span></ p></ t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
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nso-el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt ">l FG0: p></ span></ p></ t d>
<Jtr>
<tr style="height:12. 75pt">
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndow ext; border-bottomstyle: solid; border-bottom
color: wndowext; padding-left: 1.4pt; paddi ng-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Oin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >Except i onal <o0: p></ span></ p></ t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; nso- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >EXC0: p></ span></ p></ t d>
Jtr>
<tr style="height: 13.5pt">
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
color: wndowext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso- el enent -1 ef t : cent er; nso- el enent - t op: 20. 5pt ; Ns0- hei ght - r ul e: exact | y" ><span
styl e="font - si ze: 10. Opt " >H agr ant <o: p></ span></ p></ t d>
<td valign="top" style="text-align: Left; line-height: 100% border-right-style:
solid; border-right-color: w ndowtext; border-bottomstyle: solid; border-bottom
col or: w ndow ext; padding-left: 1.4pt; padding-right: 1.4pt; padding-top: 1.4pt;
paddi ng-bottom Qi n">
<p class="MsoNornal " align="left" style="text-align:left;text-indent:Qin;
nso- el enent : f r ane; nso- el enent - f r ane- hspace: 9. Opt ; nso- el enent - w ap: ar ound;
ns0- el enent - anchor - verti cal : par agr aph; nso- el enent - anchor - hori zont al : nar gi n;
nso-el enent -1 ef t : cent er ; nso- el enent - t op: 20. 5pt ; Nns0- hei ght - r ul e: exact | y* ><span
styl e="font - si ze: 10. Opt " >FLGo: p></ 0: p></ span></ p></t d>
<tr>
</tabl e>
< div>
</ body>
</ htnh>
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mod date.inc

Mod_date.inc is a server-side Include which is called from the footer.htm page. It
inserts the Last Modified date at the bottom of every page.

<SR PT LANGAEVBXri pt RINAT=SERVER>
Function H | eLast Mbd()
Local vari abl es
OmloFs, IsFle, IsPath, |oFle, |dLast

"Qeate an instance of H | eSystenth ect obj ect
Set loFs = Qeate(j ect ("cripting. HIeSystenthject")

"Get the path of the current file (i.e. the file in which this code runs)
| sH | e = Request . Server Vari abl es(" SCR PT_NAME')

"Gt the physical path of the file
| sPath = Server. MypPat h(I sH | e)

'"Get a handl e/pointer to this file
Set loFle =1 oFs. GtH | e(l sPath)

"Get the "Last Mdified" property of this file
I dLast = | oF | e. Dat eLast Modi fi ed

' Rel ease the obj ects
Set IoFle = Nothing
Set 1oFs = Nothing

"Wite out the date inthe long date format e.g. "MMLCD YY"
H | eLast Md = CXr (For nat Dat eTi ne(| dLast, 2))

End Function

</ SR PT>

<% Response. Wite ("<br>Last Mdified " & FlelLastMd()) %
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FACTORS SUBDIRECTORY

factors.asp

Factors.asp generates the Factors Analysis display. If no user criteria is passed to
the page via Request.Form variables (including hidden variables) then the page produces
the Factor Analysis display with all mishaps contained in the database. If criteria are
provided by the user, the page dynamically builds the SQL string needed to "pre-filter"
the mishap data before running the stored procedure to generate the table data.

<Y@Language=VBScri pt %
<%ption Explicit%
<Ubesponse. BUf f er =t r ue%

<%

O mcnd " conmand obj ect

D mrsQdes "recordset for Mshap Breakdown tabl e counts
O mrsTenp

O mstrParam "string to hold stored procedure paraneters

ODmblnMil tiple

DO mbl nFactors

Dmstring

D mtenpstring

O mmyear

DO mstrSel ect

O mi nt Tot al '
D mstrQu '
DmstrTitle

"Declare all Mshap Gount vari abl es

O mint Mz

Dmint(RG intSP, intPRQ intD3C intDES
DmintRES intIDQ intCPS intPRB intMS
DmintMC

DmintMD, intMIT, intPHY, intLIM
DmintRY intQM intASS int ADA
DmintRDY, intTRG intCRT, intlN-
DmintVC

OmintB\WV, intLGl, intWg intB¥
OmintE®P intDM3 intUNA intDUC
DmintVR intQN int@BS intlNA

b mint MA

DmintBRR intATT, intJDG int KNW intSKL
DmintMQ intRAJ intlFG intFLG intBEXC

%

<I-- #include HLE ="../common/ adovbs. i nc" -->
<l-- #include HLE = "../common/connecti on. asp" -->
<%

Function Prepstring(string)
Do Wiile Left(string, 1)=","
string=TrinfMd(string, 2))

Loop
If string < "" Then
string = Repl ace( string, ", ", "',"" ) ' add apostrophes to CSV string
BEnd if
Prepstring = string
End Function
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Sub Bui | dTabl e(rsCodes, strTitle)

" Avoi d divi de by

If rsCodes. H el ds(" Tot al M shaps") =0 Then

Zero error

intTotal = rsCodes. H el ds(" Tot al M shaps")

"store Mz factor counts in local variables

intTotal =1
H se
End I f
i nt MG = rsCodes.

i nt ORG = rsCodes
i nt P = rsQodes
i nt PRO = rsQodes
i nt DOC = r sCodes
i nt DES = rsCodes

i nt RES = rsQodes
int1 DQ = rsCodes
i nt GPS = rsGdes
i nt PRB = rsQodes
intMS = rsQdes

"store MC factor
i nt MC = rsCodes.

i nt MD = rsCodes
i nt MNT = rsQodes
i nt PHY = rsQodes
i nt LI M= rsCodes

i nt C(RWV= rsQodes
i nt QM = rsQodes
i nt ASS = rsQodes
i nt ADA = rsCodes

i nt RDY = rsQodes
i nt TRG = rsQodes
i nt GRT = rsCodes
intI NF = rsQodes

"store VW factor
i nt VW = rsodes.

i nt B\V = rsQodes
i nt LGI = rsCodes
i nt WKE = rsCodes
i nt BHZ = rsQodes

i nt BEQP = rsCodes
i nt DMG = r sCodes
i nt UNA = rsQodes
i nt DUC = rsQodes

i nt WK = rsCodes
i nt QN = rsQodes
i nt BS = rsodes
int1 NA = rsCodes

A el ds("M3)

.Helds("RG)
.Helds("SP')
.FHelds("PRO)
.Felds("DX')
.Helds("OES")

.Felds("RES'
.Felds("1DY
.FHelds("ars'
.Helds("PRB'
.FHelds("MS'

N N e

S

counts in local variabl es

H el ds("M")

.F el ds("MD")
.FH el ds("MIT")
.H el ds("PHY")
.FHelds("LIM)

.Helds("RW)
.Helds("aav)
.Felds("ASS")
.F elds("ADA")

.FHelds("FoY")
.FHelds("TRG)
.Helds("QRT")
.Helds("INF")

counts in local variables

H el ds("VC')

.Helds("BW")
.FHelds("LG™)
.Helds("WE")
.Helds("B1Z")

.Felds("EQF")
.Helds("DVM5)

.H el ds("UNAY)
.Felds("DJL")

.Helds("WK")
.Helds("QN")
.Felds("@BS")
.Felds("INAY)
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"store MA factor counts in |ocal variabl es
i nt MA = rsQodes. H el ds("M\")

intERR = rs@des. FH el ds("BER')
i nt ATT = rsQodes. H el ds("ATT")
i ntJDG = rsQodes. H el ds("JDG')
i nt KNW= rsQodes. FH el ds(" KNW)
intSKL = rsCodes. H el ds(" SKL")

intMO = rsQdes. FHelds("MO)
i nt ROJ = rsCodes. H el ds("RAJ")
intl FC = rsQodes. H el ds("1 FC")
i nt LG = rsQodes. FH el ds("FLG)
i nt EXC = rsQodes. H el ds("EXC')

%

<head>

<ink rel ="styl esheet" type="text/css" href="../scripts/style.css">

</ head>

<div align="center">

<tabl e border="0" cel | spaci ng="0" cel | paddi ng="0" border="0" w dt h="700">
<tr><th w dt h="700"><font size="5"><b>Mshap Factor Anal ysis</b></font></th>/tr>
<tr><td align="center" w dt h="700"><f ont

Si ze="2"><b><0strTi t| ed</ b></ font ></ td></tr>

</tabl e>
</ di v>
<o Bui | d Factors Breakdown Tabl e----------- >
<div align="center">
<cent er >
<br >

<tabl e border="1" cel | paddi ng="0" cel | spaci ng="0" bor der col or ="#333333" w dt h="700">
<tr>
<th w dth="110" bgcol or ="#6695B0" hei ght="18" styl e="border-bottomstyl e: ridge;
bor der - bot t om col or: #@AA" >
<p><font face="Ms Sans Serif" size="1"><b>lst Level Factors</b></font><p>
</th>
<th w dth="107" bgcol or ="#79AECQC' hei ght="18" styl e="border-bottomstyl e: ridge;
bor der - bot t om col or: #@A@" >
<p><font face="Ms Sans Serif" size="1"><b>2nd Level Factors</b></font></ p>
</th>
<th w dth="454" col span="4" bgcol or ="#DBDCAD' hei ght ="18" styl e="bor der-bottom
style: ridge; border-bottomcol or: #AA">
<p><font face="Ms Sans Serif" size="1"><b>3rd Level Factors</b></font>< p>
</th>
<Jtr>
<tr>
<td wdth="110" valign="mdd e" align="center" bgcol or="#6695B0" rowspan="2"
hei ght ="8%><font face="Ms Sans Serif" size="1"><b>NManagenent <br >Condi ti ons<br ></ b>

<61 nt M2&&nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; <Y&For nat Per cent ((1 nt M3 i nt Tot a
1), 0) %</ font></td>
<td wdth="107" valign="niddl e" align="center" bhgcol or="#79AECC'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Q gani zati onal <br></ b>

<&l nt Re&nbsp; &nbsp; &bsp; &bsp; &nbsp; &nbsp; &bsp; <¥%&For nat Per cent ((1 nt GRF i nt To
tal), 0) %</ font></td>
<td wdth="117" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>l nadequat e Processes<br></b>
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<&l nt PRO/&&Nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; &bsp; <¥%&For nat Per cent ((1 nt PRO i nt To
tal),0)%</font></td>
<td wdth="118" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>l nadequat e Docunent ati on<br ></ b>

<&l nt DO/&&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; <¥&For nat Per cent ((I nt DAJ i nt To
tal), 0) %</ font></td>
<td wdth="118" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>l nadequat e Desi gn<br></ b>

<&l nt CESYe&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ((I nt DEY i nt To
tal), 0) %</ font></td>
<td wdth="118" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>l nadequat e Resour ces<br></b>

<&l nt RESYe&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; <Y%&For nat Per cent ((I nt RES i nt To
tal), 0)%</font><td>
<Jtr>
<r>
<td wdth="107" valign="nmiddl e" align="center" bgcol or="#79AECC'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Supervi sory<br></ b>

<&l nt SUPYe&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ((1 nt SUP i nt To
tal), 0) %</ font><td>
<td wdth="117" valign="nmiddl e" align="center" bhgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>l nadequat e Super vi si on<br ></ b>

<% nt | DQYe&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <%&For nat Per cent ((I nt1 DJ i nt To
tal), 0) %</ font></td>
<td wdth="118" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>| nappropriate (perati ons<br></ b>

<&l nt Pe&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ((1 nt @PY i nt To
tal), 0) %</ font><td>
<td wdth="118" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>lhcorrected Probl embr></b>

<&l nt PRBY&&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ( (1 nt PR i nt To
tal), 0)%</font></td>
<td wdth="118" valign="nmiddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Supervi sory M sconduct <br></ b>

<91 nt M S¥e&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; <Y&For nat Per cent ((IntM Si nt To
tal), 0)%</font><td>
<Jtr>
<tr>
<td wdth="110" valign="mdd e" align="center" bgcol or="#6695B0" rowspan="3"
hei ght ="8%><font face="Ms Sans Serif" size="1"><b>Mii ntai ner <br>Condi ti ons<br ></ b>

<&l nt M2&&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; &nbsp; <¥&For nat Per cent (( 1 nt MJ i nt Tot a
[),0) %</ font></td>
<td wdth="107" valign="niddl e" align="center" bgcol or="#79AECC'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Mdi cal <br></b>

<&l nt MEDYe&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ((1 nt MEDY i nt To
tal), 0) %</ font></td>
<td wdth="117" valign="niddl e" align="center" bhgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Mental S ate<br></ b>
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<&l nt MNT%&&nbsp; &nbsp; &bsp; &bsp; &nbsp; &nbsp; &bsp; <%&For nat Per cent ((1 nt MNT/ i nt To
tal), 0)%</font><td>
<td wdth="118" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Physi cal S ate<br></b>

<&l nt PHYY%&&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ( (1 nt PHY/ i nt To
tal), 0) %</ font></td>
<td wdth="118" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>lhsafe Limtati on<br></b>

<&l nt LI M&&nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <v&For nat Per cent ((1 nt LI Mi nt To
tal), 0) %</ font></td>
<td valign="center" align="center" rowspan="6" bgcol or="#6695B0" w dt h="118"
hei ght ="80" >
<b><font face="Ms Sans Serif" size="4"><font
col or ="#DBDCAD' ><%r sQodes. H el ds(" Tot al M shaps") %</ f ont >
<font face="Ms Sans Serif" size="2"><%f rsQodes. H el ds(" Tot al M shaps") <1
t hen%M shaps <% se%M shap <%&nd i f%Matching Giteria</ font></b>
</font>
<Jtd>
<Jtr>
<tr>
<td w dth="107" valign="niddl e" align="center" bgcol or="#79AECC'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Q ew Goordi nati on<br ></ b>

<&l nt (RWe&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; <¥&For nat Per cent ( (| nt GRWI nt To
tal),0) %</ font></td>
<td wdth="117" valign="nmiddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Communi cati on<br></ b>

<&l nt CMVe&Nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; <¥&For nat Per cent ((1 nt GM i nt To
tal), 0)%</font></td>
<td wdth="118" valign="niddl " align="center" hgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Assertiveness<br></ b>

<&l nt ASS¥e&nbsp; &nbsp; &bsp; &bsp; &nbsp; &nbsp; &bsp; <%&For nat Per cent ((1 nt ASY i nt To
tal), 0) %</ font></td>
<td wdth="118" valign="niddl e" align="center" bhgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Adaptability/ H exibility<br><b>

<&l nt ADAYe&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; <¥&For nat Per cent ((I nt ADA i nt To
tal), 0) %</ font></td>
<tr>
<tr>
<td wdth="107" valign="niddl e" align="center" bhgcol or="#79AECC'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Readi ness<br></ b>

<&l nt RDYY&&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <Y&For nat Per cent ( (1 nt RDY/ i nt To
tal), 0)%</font><td>
<td wdth="117" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Trai ning/ Preparati on<br></b>

<&l nt TR®%&&nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ((1 nt TRF i nt To
tal), 0) %</ font></td>
<td wdth="118" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Certification/
Qual i fi cati on<br></ b>
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<&l nt (RTY&&nbsp; &nbsp; &bsp; &bsp; &nbsp; &nbsp; &bsp; <¥%&For nat Per cent ((1 nt GRT/ i nt To
tal), 0)%</font><td>
<td wdth="118" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Personal | nfringenent <br></b>

<&l nt | N&&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; <¥&For nat Per cent ((I nt | NF/ i nt To
tal), 0) %</ font></td>
<tr>
<tr>
<td wdth="110" valign="nmiddl e" align="center" bgcol or="#6695B0" rowspan="3"
hei ght ="8%><font face="Ms Sans Serif" size="1">b>Wr ki ng<br>Condi ti ons<br ></ b>

<&l nt V@&&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; &nbsp; <¥&For nat Per cent (( 1 nt VW' i nt Tot a
[),0)%</font></td>
<td wdth="107" valign="niddl e" align="center" bgcol or="#79AECC'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Envi r onnent <br ></ b>

<&l nt ENVW&&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; <¥&For nat Per cent ((I nt BNV i nt To
tal), 0) %</ font><td>
<td wdth="117" valign="nmiddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Li ghti ng/ Li ght <br ></ b>

<&l nt LGT%%&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ((I nt LG/ i nt To
tal), 0) %</ font><td>
<td wdth="118" valign="nmiddl e" align="center" bhgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>\at her/ Exposur e<br ></ b>

<&l nt VIKEYB&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <%&For nat Per cent ((I nt WE i nt To
tal), 0) %</ font></td>
<td wdth="118" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>FEnvironnental Hazards<br></ b>

<&l nt BHZY%&&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; <¥&For nat Per cent ((I nt BHZ/ i nt To
tal), 0) %</ font><td>
<Jtr>
<tr>
<td wdth="107" valign="nmiddl " align="center" bhgcol or="#79AECC'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Equi prent <br ></ b>

<&l nt EQPY%&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; <%&For nat Per cent ((1 nt EP i nt To
tal),0)%</font></td>
<td wdth="117" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Danaged/ Uhservi ced<br></b>

<&l nt DM/&&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ((1 nt DM3 i nt To
tal), 0) %</ font><td>
<td wdth="118" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>lhavail abl e/ | nappropri at e<br></b>

<&l nt UINAYe&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ((1 nt UNY i nt To
tal), 0)%</font></td>
<td wdth="118" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Dat ed/ <br>lhcerti fi ed<br></ b>

<& nt DUIC/e&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; <%&For nat Per cent (( I nt DUJ i nt To
tal), 0)%</font><td>

<Jtr>

<r>
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<td wdth="107" valign="niddl e" align="center" bgcol or="#79AECC'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Wrkspace<br ></ b>

<&l nt VIRY&&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; <¥&For nat Per cent ((I nt VIRK i nt To
tal), 0) %</ font></td>
<td wdth="117" valign="nmiddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>nfi ni ng<br ></ b>

<&l nt CONVe&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; <%&For nat Per cent ((1 nt GN'i nt To
tal), 0) %</ font></td>
<td wdth="118" valign="niddl e" align="center" hgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>st r uct ed<br ></ b>

<&l nt Be&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <Y&For nat Per cent ((1 nt BY i nt To
tal),0)%</font></td>
<td wdth="118" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>l naccessi bl e<br></ b>

<&l nt | NA%&&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ((1 nt 1 N& i nt To
tal), 0) %</ font></td>
<Jtr>
<tr>
<td wdth="110" valign="nmiddl e" align="center" bgcol or="#6695B0" rowspan="2"
hei ght ="8%><font face="Ms Sans Serif" size="1"><b>Mii ntai ner <br >Act s</ b><br >

<&l nt M&&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; &nbsp; <¥&For nat Per cent (( 1 nt MY i nt Tot a
1), 0)%</ font></td>
<td w dth="107" valign="niddl e" align="center" bgcol or="#79AECC'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>FEror </ b><br>

<&l nt BRRY&&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ((1 nt BRRY i nt To
tal), 0)%</font></td>
<td wdth="117" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Attenti on/ <br >Menory</ b><br >

<&l nt ATTY&nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <Y&For nat Per cent ( (1 nt ATT/ i nt To
tal), 0) %</ font></td>
<td wdth="118" valign="middl e" align="center" bhgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1">b>Judgnent/ <br>Deci si on</ b><br >

<&l nt IDe&nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <Y&For nat Per cent ((1 nt JO3 i nt To
tal), 0)%</font><td>
<td wdth="118" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Know edge/ <br >Rul e</ b><br >

<&l nt KNWe&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ( (1 nt KNWi nt To
tal), 0) %</ font><td>
<td wdth="118" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>kil |/ <br>Techni que</ b><br>

<&l nt IKLYe&nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ((1 nt KL/ i nt To
tal), 0) %</ font><td>
<Jtr>
<tr>
<td wdth="107" valign="niddl e" align="center" bgcol or="#79AECC'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>\ ol ati on</ b><br >

<&l nt VI Oe&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ((1 ntM Qi nt To
tal), 0) %</ font></td>
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<td wdth="117" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Routi ne</ b><br>

<&l nt ROW/&&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ((1 nt RAJ i nt To
tal),0) %</ font></td>
<td wdth="118" valign="nmiddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>l nfracti on</ b><br>

<&l nt | FQ%&&nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ((1 nt 1 FQ i nt To
tal), 0)%</font></td>
<td wdth="118" valign="niddl e" align="center" bhgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>Excepti onal </ b><br>

<&l nt EXC/e&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <Y&For nat Per cent ((1 nt EXT i nt To
tal), 0) %</ font></td>
<td wdth="118" valign="niddl e" align="center" bgcol or="#DBDCAD'
hei ght ="40"><font face="Ms Sans Serif" size="1"><b>H agrant </ b><br>

<&l nt FL@%&&nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; <¥&For nat Per cent ((1 nt FLG i nt To
tal),0)%</font></td>
<Jtr>
</tabl e>
</ center>
< div>

<%
End Sub
%

<l-- #include FILE ="../common/ header. htnf -->
<%

Set cnd = Server. O eat e(hj ect (" ADAB. Gonmand")
cna. Acti veQonnection = conn

strParam¥""
strTitle =" ("

bl nMul ti pl e = Fal se
bl nFactors = Fal se

"Build paraneter list wth Mshap Factors drop-down sel ecti ons (NLLL val ues not
st or ed)

tenpstring = Prepstring(Request . Forn§"cboAircraft™))

If tenpstring < "" Then
strParam= "tbl Mshaps. Aircraft FK IN('" & tenpstring & "' )"
strTitle = strTitle & "Aircraft=" & tenpstring
bl nMul ti pl e=True

Bnd if

tenpstring = Prepstring( Request . For n{" cboType"))
If tenpstring < "" Then
If blnMiltiple Then
strParam= strParam& " AND "
strTitle =strTitle &" and "
End if
strParam= strParam& "tbl Mshaps. Type FK IN (" " & tenpstring & "')"
strTitle =strTitle & "Type=" & tenpstring
bl nMul ti pl e=True
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Bnd If

tenpstring = Prepstring( Request . Forn{"cbod ass"))
If tenpstring < "" Then
[f bl nMul tiple Then
strParam= strParam&" A\D"
strTitle = strTitle &" and "
Bd if
strParam= strParam& "tbl Mshaps. dass FK IN ('" & tenpstring &"")"
strTitle =strTitle & "Aass=" &tenpstring
bl nMul ti pl e=True
Bnd |f

tenpstring = Prepstring( Request . For n§ " cboLocat i on"))
If tenpstring < "" Then
[f bl nMul tiple Then
strParam= strParam& " AND "
strTitle = strTitle &" and "
Bnd if
strParam= strParam& "tbl M shaps. LocationlD FK IN (' " & tenpstring & "')"
strTitle = strTitle & "Locati on=" & tenpstring
bl nMil ti pl e=True
Bnd I f

tenpstring = Prepstring( Request . For n§" cboServi ce"))
If tenpstring < "" Then
[f blnMiltiple Then
strParam= strParam& " AND "
strTitle =strTitle &" and "
Bnd if
strParam= strParam& "tbl Mshaps. OgID K IN (" " & tenpstring &"')"
strTitle = strTitle & "Qgani zati on=" & tenpstring
bl nMul ti pl e=True
Bnd |f

EEEEEEPEEEE Gl mlti-select function------------
"mul tiple select of an integer
myear = Request. Forn{"choYear")
If myear < "" Then
Do Wiile Left(myear, 1)=","
myear =Tri n{fM d(myear, 2))
Loop

[f bl nMul tiple Then
strParam= strParam& " AND "
strTitle =strTitle &" and "
BEnd if

strParam= strParam & " Year ( Dat eAdd(nont h, 3, t bl M shaps. M shapDate)) IN (" & myear
&")"

strTitle =strTitle & "FY=" & myear

bl nMil ti pl e=True
Bnd If

tenpstring = Prepstring( Request . For n{" cbolst Level Fact ors"))
If tenpstring < "" Then
[f blnMiltiple Then
strParam= strParam& " A\D "
strTitle = strTitle &" and "
End if
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strParam= strParam& "thl Factors. [ 1stLevel Gode] IN('" & tenpstring & "')"
strTitle =strTitle & "1st Lvl Factor=" & tenpstring
bl nMul ti pl e=True
bl nFact or s=Tr ue
End I f

tenpstring = Prepstring( Request . For n{" cho2ndLevel Fact ors"))
If tenpstring < "" Then
[f bl nMul tiple Then
strParam= strParam&" A\D"
strTitle =strTitle &" and "
Bd if
strParam= strParam& "thl Factors. [ 2ndLevel Gode] IN (""" & tenpstring & "')"
strTitle =strTitle & "2nd Lvl Factor=" & tenpstring
bl nMul ti pl e=True
bl nFact or s=Tr ue
End I f

tenpstring = Prepstring( Request . For n{" cbo3r dLevel Fact ors"))
If tenpstring < "" Then
[f bl nMul tiple Then
strParam= strParam&" A\D"
strTitle = strTitle &" and "
Bd if
strParam= strParam& "thl Factors.[3rdLevel Gode] IN('" & tenpstring & "')"
strTitle = strTitle & "3rd Lvl Factor=" & tenpstring
bl nMul ti pl e=True
bl nFact or s=Tr ue

End I f
If strTitle =" (" then
strTitle ="(Al Mshaps)"
H se
strTitle =strTitle &")"
End if
strTitle = REPLACKstrTitle, "', "")
str&lect = "SHECT O STINCT thl Mshaps. M shapl D | NTO ##t bl Tenp_F | ter_Tabl "
str&elect = strSelect & " FROMtbl M shaps”
If blnFactors Then
str&elect = str&lect & " INNER JA N thl MshapFactors ON t bl M shaps. M shapl D
= t bl M shapFact or s. M shapl D FK'
str&elect = strSelect &" INNERJANthl Factors ON
t bl M shapFact or s. [ 3rdLevel Gode FK] = tbl Fact ors. [ 3rdLevel Gode] "
End if
str&lect = strSelect & " WHRE NOI(t bl M shaps. Dat abaseType= C )"

[f bl nMul tiple Then
str&elect =strSelect &" AND" & Trin{strParan)
Bnd if
str<elect = REPLACHstr<elect, """, "''")
strQm="spM shapQount_FHltered wth Factors @uery @uery=" & strSelect & """

cnad. CormandText = str G
Set rsCGodes=cnul. Execut e

If BEr.Nunber < 0 Then
Response. Wite "An error has occurred! <br>"
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Response. Wite "B ror nunber: " & Br.nunber & "<br>"
Response. Wite "Eror description: " & Br.description & "<br>"

H self rsGodes. ECF Then
Response. Wite "<center><b>font col or=""#H0000"">Citeria too restrictive. No
nat chi ng records found. </ f ont ></ b></ cent er >"

H se
Bui | dTabl e rsCodes, strTitle
BEnd I f

cna. GonmandText = "spDropTenpTabl e"
Set rsTenp=cnd. Execut e

%
<f ormnet hod="PCBT" action="factors. asp" style="text-align: left">

<div align="center">
<cent er>

<l-- #include HLE = "../comon/criteria dropdown | NC asp" -->
<div align="center">
<tabl e border="0" cel | spaci ng="0" cel | paddi ng="0" border="0" w dt h="700">

<tr><t d>&nbsp; </ td></tr>

<tr>

<td valign="bottont col span="6" w dt h="664">
<p align="center">
<input type="submt" val ue="Submit Quiery" nane="QuerySubnit">&nbsp; &bsp;
<input type="reset" val ue=" Reset " nane="Reset ">
< p>
<Jtd>

<Jtr>
</tabl e>
<br ><pr >
< div>
< fornme
<%
' d ose connections
rsCodes. cl ose
set rsQodes=not hi ng
conn. cl ose
set conn=not hi ng
%<!-- #include HLE ="../common/footer. htm -->
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GRAPH SUBDIRECTORY

criteria select.asp

Criteria_select.asp is the initial page the user sees after selecting the Graph Data
menu option. On it the user is presented with directions to make criteria selections
(including multiple selection within a category) from the nine criteria drop-down boxes.

<U@Language=\BXri pt %
<0&ption Explicit%
<Ubesponse. Buf f er =f al se%

<I-- #include HLE = "../common/ adovbs. i nc" -->
<I-- #include HLE = "../common/ connecti on. asp" -->
<%

Dmcnd " conmand obj ect

Set cnd = Server. Q eat e(hj ect (" ADAB. Gonmand")
cnd. Acti veGonnection = conn

%
<I-- #include HLE ="../comon/ header. ht mi -->
<div align="center">
<cent er>
<tabl e border="0" cel | spaci ng="0" cel | paddi ng="0" w dt h="700">
<tr>
<t d><font size="4">@ aph Data Sel ection Page</ font></td>
<Jtr>
<r>

<t d><font size="2">Use the drop down boxes bel owto sel ect the desired M shap
Qiteria and Factors Qiteriato include in the dataset. &bsp; Miltiple itens
<u>wW thin</u> a particular criteria (ie. Arcraft Type = Fl4, F18) nmay be
sel ected by hol ding down the Grl button and | eft clicking on the desired
itens. &bsp; This wll result in a query that wll return data natchi ng ANY of
the sel ected itens. &bsp; &bsp; </ f ont >
<p><font size="2">If criteria are selected in several criteria boxes (ie. Arcraft
type and Mshap dass), the resulting dataset wll be only those records that
natch ALL criteria. &bsp; For exanple, if the user selects <b>Arcraft
Type=F18, Fl4</b> and <b>M shap d ass=A </b>then the database wll return all
records involving either a F14 or F18 and resulted in a Qass A
mi shap. &bsp; <br ></ f ont >
<Jtd>
<Jtr>
</tabl e>
</ center>
< div>

<formnet hod="post" acti on="groupi ng_sel ect.asp" style="text-align: left">
<I-- #include HLE = "../comon/criteria dropdown | NC asp" -->
<div align="center">
<tabl e border="0" cel | spaci ng="0" cel | paddi ng="0" w dt h="700">
<tr><t d>&nbsp</td></tr>
<tr>
<td valign="bottoni col span="6" w dt h="664"><p align="center">
<input type="submt" val ue="Submt Query">&nbsp; &bsp;
<input type="reset" val ue=" Reset "> p>
<Jtd>
Jtr>
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</tabl e>
<br ><br >
</ di v>
</forne

<%

"d ose connecti ons
conn. cl ose

set conn=not hi ng
%

<l-- #include FILE ="../common/footer. htmi -->
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graphpage.asp

Graphpage.asp generates a pseudo 3D graph of the data selected by the user on
the criteria_select.asp and grouping_select.asp pages. Data from dynamic SQL query is
stored in arrays and passed to Javascript graph function which outputs HTML graph and
legend.

<Y@Language=\BXri pt %
<0&ption Explicit%
<Ubesponse. BUf f er =f al se%

<-- #include HLE = "../common/ adovbs. i nc" -->

<I-- #include HLE = "../common/ connecti on. asp" -->

<%

Omcrd ' command obj ect

DO mrsGaph "recordset for Mshap Breakdown tabl e counts
O mstrSel ect "string to hol d SHLECT statenent

O mstrAom "string to hol d FROM st at enent

DO mstr\Were "string to hol d WHERE st at enent

O mstrParam "string to hol d WHERE par angters

D mstr G oupBy "string to hold GROP BY st at enent

O mstrQ der By "string to hol d GRDER BY st at enent

DO mstrQl unml "string to hol d user sel ected col unm nane
O mstr Gl unm2 "string to hol d user sel ected col unm nane
DOmblnMil tiple

OmstrSQL

D mstrPCST

dmtenpSring

di mmyear

Omstr@l 1Li st, strQol 2List, strQol ummLabel 1, strQol unmLabel 2
Dmrs@l 1, rsCl2

O mar Longer Li st, arrayRow; zVal ue

dmrecnt1, recCnt 2

di mxaxi s, zaxi s, xLabel , zLabel

di mi screenx, i screeny, i graphx, i graphy, sShowt abl e

O m bl nTaxonony, bl nTaxonony1, bl nTaxonony2, bl nTaxononyTenp

i screenx = request ("screenx")

if iscreenx = "" then

i screenx = sessi on("screenx")
el se

sessi on("screenx") = iscreenx
end if

i screeny = request ("screeny")

sShowt abl e = request (" showt abl ")

igraphx = (iscreenx/2)-324 ' don't need screeny yet
if igraphx < 10 then igraphx = 10

Function Li st Gol um(rs@l)
<br >
<tabl e border="1" cel | paddi ng="0" cel | spaci ng="0">
<tr>
<% rsQl . MoveH rst
Do Wil e NOTI rsQol . ECF%
<td align="center" bgcol or="#FFFFFF'><%rsl . FH el ds("Li st")%</td>
<% 'get next record
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rsQl . Mbvenext
Loop %
<Jtr>
</tabl e>
<br >
<% BEnd Function

Function Prepstring(string)
Do Wiile Left(string, 1)=","
string=TrinfMd(string, 2))
Loop
If string < "" Then
string = Repl ace( string, ", ", "','" ) ' add apostrophes to CSV string
BEnd if
Prepstring = string
End Function

Function Gol uimSel ect (st rGol unm, bl nTaxononyTenp)
bl nTaxononyTenp = "fal se"

Sl ect Case strGol umm

Case "Aircraft"”

@l unmSel ect = "thl M shaps. Aircraft_FK'
Case "Type"

@l unmSel ect = "t bl M shaps. Type FK'
Case "d ass"

@l unmSel ect = "t bl M shaps. d ass_FK'
CGase "Locati on"
@l unmSel ect = "t bl M shaps. Locat i onl D FK'
Case "Service"
@l unmSel ect = "t bl M shaps. O gl D FK'
Gase "Hscal Year"
@l unmSel ect = " Year (Dat eAdd( nont h, 3, t bl M shaps. M shaplat e) ) "
Case "1st Level Factor"
@l unmSel ect = "t bl Fact ors. [ 1st Level Gode] "
bl nTaxononyTenp = "true"
Gase "2nd Level Factor"
Gl unmSel ect = "t bl Fact or s. [ 2ndLevel Gode] "
bl nTaxononyTenp = "true"
Case "3rd Level Factor"
@l unmSel ect = "t bl Fact ors. [ 3rdLevel Gode] "
bl nTaxononyTenp = "true"
Case Hse
Response.wite "Qolum Select Bror. str@lumm =" & strGl um
End Sel ect

End Function

Set cnd = Server. O eat e(j ect (" ADAB. Gommand™)

cnd. Acti ve@nnecti on = conn

strParam=""

bl nMil tiple = Fal se

" If Request. ServerVariabl es(" REQEST METHID') = "PCSI™ Then
strPCBT="Tr ue"
"Build paraneter list wth Mshap Factors drop-down sel ections (N.LL
"val ues not stored)
"mul tiple select of a string

tenpstring = Prepstring(Request . Forn§"cboAircraft"))
If tenpstring < "" Then
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strParam= "tbl Mshaps. Aircraft FK IN('" &tenpstring &"')"
bl nMul ti pl e=True
Bnd if

tenpstring = Prepstring( Request . For n{" cboType"))
If tenpstring < "" Then
[f blnMiltiple Then
strParam= strParam& " AND "
Bd if
strParam= strParam& "tbl Mshaps. Type FK IN (" " & tenpstring & "')"
bl nMul ti pl e=True
End I f

tenpstring = Prepstring(Request . Forn{" cbod ass"))
If tenpstring < "" Then
[f bl nMul tiple Then
strParam= strParam& " AND "
BEnd if
strParam= strParam& "tbl Mshaps. dass FK IN ('" & tenpstring &"')"
bl nMil ti pl e=True
Bnd If

tenpstring = Prepstring( Request . Forn"cholLocati on"))
If tenpstring < "" Then
[f blnMiltiple Then
strParam= strParam&" A\D"
Bnd if
strParam= strParam& "t bl Mshaps. LocationlD FK IN (" & tenpstring & "")"
bl nMul ti pl e=True
End I f

tenpstring = Prepstring( Request . For n§" cboServi ce"))
If tenpstring < "" Then
[f blnMiltiple Then
strParam= strParam& " A\D "
BEnd if
strParam= strParam& "tbl Mshaps. OgID K IN (" " & tenpstring & "")"
bl nMul ti pl e=True
End I f

B T Gll nulti-select function------------
"mil tiple select of an integer
myear = Request. Forn{"chboYear")
If myear < "" Then
Do Wile Left(myear,1)=","
myear =Tri n{fM d(myear, 2))
Loop

[f blnMiltiple Then
strParam= strParam& " AND "

Bnd if

strParam= strParam& " Year ( Dat eAdd(nont h, 3, t bl M shaps. M shapDate)) IN (" & myear
&")"

bl nMil ti pl e=True
End I f

tenpstring = Prepstring( Request . For n{ " cholst Level Factors"))
If tenpstring < "" Then
[f bl nMul tiple Then
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strParam= strParam& "™ AND "
BEnd if

strParam= strParam& "thl Factors. [ 1stLevel Gode] IN('" & tenpstring & "')"

bl nMil ti pl e=True
End I f

tenpstring = Prepstring( Request . For n{" cbo2ndLevel Fact ors"))

If tenpstring < "" Then
[f bl nMul tiple Then
strParam= strParam& " AND "
Bnd if

strParan¥strParam & "t bl Factors. [ 2ndLevel Gode] IN ("" & tenpstring & "' )"

bl nMil ti pl e=True
Bnd |f

tenpst ri ng=Pr epst ri ng( Request . For n{" cbo3r dLevel Fact ors"))

If tenpstring < "" Then
[f blnMiltiple Then
strParam= strParam& " AND "
Bnd if

strParan¥strParam & "thl Factors. [3rdLevel Gode] IN("" & tenpstring & "')"

bl nMil ti pl e=True
End If

bl nTaxonony1="f al se"
bl nTaxonony2="f al se"

If Len(Request. forng"cboCol uml"))>0 Then

strQol urmLabel _1 = Request . f or n{ " cboGol unm1™)
strQl umml = Gol umSel ect (st r ol unmLabel 1, bl nTaxonony1)

H se
str@l unmLabel _1 = "Aircraft”

strGluml = "tbl Mshaps. Aircraft_FK'

End if

I f Len(Request. forng"cboCol um2"))>0 Then

str Gl urmLabel 2 = Request . f or n{ " cboGol unm2")
strQl um2 = Gol unmSel ect (str ol unmLabel 2, bl nTaxonony2)

H se

strQol ummLabel 2 = "3rd Level Factors”

strGol um2 = "t bl M shapFact or s. [ 3r dLevel Gode FK] "

bl nTaxonony2 = "true"
Bnd if

[ (bl nTaxononyl="true" CR bl nTaxonony2="true") then

bl nTaxonony = "true"
H se

bl nTaxonony = "fal se"
BEnd If

strSelect ="SHECT" &str@luml &" as luml, " & strGlum2 & " as Gl um2,

QANIT(t bl M shaps. M shapl D as Gount "

strErom= "FRMtbl Mshaps | N\ER JA N t bl M shapFact ors ON t bl M shaps. M shapl D =
t bl M shapFact ors. M shapl D FK | NN\ER JO N t bl Factors ON
t bl M shapFact ors. [ 3rdLevel Gode FK] = tbl Factors. [ 3rdLevel Gode] "

[f Trin{strParam) < "" Then

strWere = "WHERE NOI(t bl M shaps. Dat abaseType

H se

strWere = "WHERE NOI(t bl M shaps. Dat abaseType

Bnd if
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strGoupBy = "GRAP BY " &str@uml & ", " &str@lum2 &" "
strQderBy = "GROERBY " & str@luml & ", " & strGol unm2

strSQ = strSelect & strErom& str\Were & strGoupBy & strQderBy
cnd. CommandText =st r SQL

Set rsGaph = cnu. Execut e

conn. Qur sor Locat i on = adUsed i ent

"Generate List of Itens in Requested Gol umms 1&2

str@l1list = "SHECT ODSTINCT " & str@lumml & " as List " & strFrom& str\Were &
"CROER BY " & strGol unml

cnul. CormandText =st r Gol 1Li st

Set rs@l 1 = cnul. Execut e

str@l2List ="SHECT ODSTINCT " & str@lumm2 &" as List " & strFrom& str\Were &
"CROER BY " & str Gl unm2

cnul. CormandText =st r Gol 2Li st

Set rs@l 2 = cnul. Execut e

reccnt1 = rs@l 1. r ecor dcount
recant 2 = rs@l 2. r ecor dcount
if recitl >rectnt2 then
arLongerList = rsQl 2. Get Rows
xaxi s = "ol um2"
XLabel = strQol unmLabel 2
zaxi s = "Gl uim1"
zLabel = strQol unmLabel 1
el se
arLongerList = rs@l 2. Get Rows
xaxi s = "ol um2"
xLabel = str@l unmLabel 2
zaxi s = "Gl umm1"
zLabel = strCol unmLabel 1
end if

"Response.wite "<br><pb>Clumm 1 List contains " &recntl & " itens</ b><br>"
" Li st Gl unm(rsGol 1)

"Response. wite "<br><b>Clum 2 List contains " &recnt2 & " itens</ b><br>"
" Li st @l unm(rsCol 2)

If BEr.Nunber < 0 Then
Response. Wite "An error has occurred! <br>"
Response. Wite "B ror nunber: " & Br.nunber & "<br>"
Response. Wite "Eror description: " & Br.description & "<br>"

H self rsGaph. ECF Then
Response. Wite "Giteria too restrictive. Enpty recordset returned."
Bnd If

%

<ht nh >

<head>

<title> Mshap Gaph </title>

<neta nanme="Generator" content="Mcrosoft FrontPage 4.0">
<net a name="Aut hor" content="">

<net a nane="Keywor ds" content="">

<net a nane="Descripti on" content="">

142



<link rel ="styl esheet" type="text/css" href="../scripts/style.css">

<SR PT | anguage="j avascri pt">
<-- 7/
i SDOM = (docunent . get H enent Byl d) ? true : fal se;
i SNS = (navi gat or. appNane = "Netscape”) ? true : fal se;
islE = (docunent.all) ? true : fal se;
islE4 =islE & i sDM
i shhc = (navi gat or. appVer si on. i ndexd ("Mxc") = -1);
i slEAMaC = i sl 4 && i sMc;
i SNSG = i SDOM && i SNS,
not NS6 = i sNS && !i sDCM

var count er =0; /1 this wll tell ne hownany z elenents there are
var graphMe = new Array();
var yMax = new Array();
var graphQut put ;
var | egendQuit put ;
var nyQlors = new Array
("black","bl ue", "red", "white", "yel | ow', "green", "orange", "dark_orange",
"dark _green","dark red","dark_bl ue");

function col or Mx()

i f(colorMe. argunents[O] != "next')
{
col or | ndex=col or M. ar gunent s[ Q] ;
nyQol or =nyQol or s[ col or | ndex] ;
col or | ndex++;
i f (col orl ndex=nyQal ors. | engt h){col or | ndex=0; }
return nyQol or;

}
el se
{
nyQol or =nyl or s[ col or | ndex] ;
col or | ndex++;
i f (col orl ndex=nyQol ors. | engt h){col or | ndex=0; }
return nyQol or;
}
o _
function rowDefined(x,y, z)
{
this.x = x;
this.y =vy;
this.z = z
this.xHenents = x. | ength;
this.yHenents =vy.length;

this.yMax = 0;
for (i=0;i<y.length;i+t)

this.yMax = Math. nax(this. yMax, y[i]);
}
yMax|[ count er] =t hi s. yMax;
function createRowW(X, Y, z)

graphMe[ counter] = new rowDefi ned(x, Y, z);
count er ++;

}
function graphlt()
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<% di mxval ue, xconmast r i ng, count conmast r i ng, xarr ay, yarr ay
xcommastring = ""
count conmast ri ng =
for each xval ue in arlLongerLi st

if xconmastring ="" then
xcommastring ="'" &xvalue &"""
el se
xcommastring = xcommastring &"," &"'" & xvalue & """
end if
next %
xarray = new Array(<¢&xcommast ri ng%) ;
<% Do Wi | e NOTI' rsG aph. EGF

zVal ue = rs@ aph. H el ds(zaxi s)
count conmastring = ""
for arrayRow =0 to (recnt2 - 1)
if (rsGaph. E0F) then
i f countcommastring = t hen
count commastring = "0"
el se
count comrmast ri ng = count coomastring & ", 0"
end if
el seif (rs@aph. H el ds(xaxis) < arlLongerlList(0,arrayRow)) R
(rs@aph. F el ds(zaxi s) < zVal ue) then

if countcommastring = "" then
count conmastring = "0"
el se
count comrmast ri ng = count conmastring & ", 0"
end if
el se
if countcommastring ="" then
count cormast ri ng = rsGaph. H el ds(" Gount ")
el se
count conmastri ng = countconmastring &"," &
rsGaph. H el ds("Gount ")
end if
r sG aph. Mbvenext
end if
next %

yarray = new Array(<%count conmast ri ng%) ;
creat eRow(xarray, yarray, " <96zVal ue%s");
<% Loop %
[1end while | oop of ASP ***xkkkkkkkk
var col orl ndex = 0;

var nyQl or;

var nyYSCALE = new Array (1,2,3,4,5,6,7,8,9, 10, 15, 20, 25, 30, 40, 50, 75,
100, 150, 200, 250, 500) ; /1 increnent choices for graph scal e

var vwhi chGl or = 0; /1 initialize first color choice, rotates

[lin that order [index val ue]

var barBorder = 1; /1 in pixels, adds a bl ack border around
//the inage or each bar
var bar Space = 12; /1 in pixels, space between bars wthin a row
var barDepth = 10; /1 in pixels, space between rows (y)
var barGfset = 5 /lin pixels, projection to give 3D effect (x)
var barWdth = 25; [l inpixels, wdth of color in bar...

/] barBorder is extra pixels
var graphTitle = ' Mshap Gounts by <%xLabel % and <YzLabel %" ;

var xLabel = "<O&xLabel %": // Wite Wth ASP ***ktkkkkxtk
var zlLabel = "<Uzlabel 9%"; // wite wWith ASP *****kkxkkxk*
var ylLabel ='QGONT ;
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/1 var graphtei ght = z. 1 engt h*( bar Dept h+bar Bor der) +330;
/1 in pixels,

var graphkei ght = 3*(bar Dept h+bar Bor der) +330; /1 in pixels,

var graphWdth = 650;

var zlndex = 0; /] starting z-index for graph

var graphB&ol or = "#eeeeee"; /1 background col or in hex form

var graphYM N=0; /1 currently just O

var graphYMAX=0; /] first set to O, then found to be nax of
//all Y val ues

var graphRO/=count er ; /1 depth of 3-d graph nunber of z-val ues

var graphQQ.S=xarray.length; // wdth of 3-d graph nunier of x-val ues
for (i=0;i<yMx.length;i++) // determnes naxi num hei ght

graphYMAX = Mt h. nax( gr aphYMAX yMex[ i ]);
for (i=0;i<nyYSCALE | engt h; i ++) /1 determines YSCALE i ncrenents
i f (nyYSCALH i ] ==Mat h. max( (Mt h. cei | (graphYMAX 10)), nyYSCALH i ]))

var YSCALE=nyYSCALH i ];
br eak;
}

}
var vertical Projection = 10+(graphRO/&- 1) *bar Dept h;
[/front edge + #rows * barDepth + (#rows-1)*bar fset
var vertical Space = graphtkei ght - vertical Projection;
/1 anount of vertical space available to actually stretch the back bars
/] get indvisible by 10 form
vertical Space = 10*(Mat h. f1 oor (verti cal Sace/ 10));
var stretchFactor = vertical Space/ (YSCALEX10);
i f (graphWdt h==0)

graphWdt h = 5+gr aphGA_S*( bar Wdt h+2* bar Bor der ) +( gr aphC0.S
1) *bar Space+10+ gr aphRO/ 1) *bar G f set ; /1 left edge + #cols * barWdth w
border + (#col s-1)*bar Space + (#rows-1)*barGfset + right edge + very back right edge

el se

bar Wdt h=Nt h. f1 oor ((((((graphWdt h- 10- ((gr aphGLS- 1) * bar Space) ) - 10-
((graphRO/& 1) *bar G f set ) ) - 10)/ gr aphGALS) - (2*bar Bor der)) ) ; Il if
graphWdth is set, reprogrambarWdth to fit view ng area

/1 because we rounding, let's recal culate the actual graphWdth
graphWdt h = 10+gr aphGQA_S* ( bar Wdt h+2* bar Bor der ) + gr aphGO.S
1) *bar Space+10+( gr aphRO/MS- 1) *bar G fset +10; // left edge + #cols * barWdth w border +
(#col s-1) *bar Space + (#rows-1)*barGfset + right edge + very back right edge
}

var backgroundWdt h = 5+gr aphGA_S*( bar Wdt h+2* bar Bor der ) + gr aphCO.S

1) *bar Space+5; /1 left edge + #cols * barWdth w border + right edge
/] create GRAPH
graphQut put="";

graphQut put +=' <di v i d="conpl et eG aph" style="position: absolute; left: Opx;
top: 10px; wdth: '+graphWdth+ px; height: '+graphHei ght + px; background-col or:
"+graphB&ol or + ; z-index: '+zlndex+ ;">';

z|l ndex++;

zl ndex++;

nyLeft = graphWdt h- backgr oundWdt h-5;

gr aphQut put +=' <span i d="whi t ebackgr ound" styl e="position: absol ute; |eft:
"+HnyLeft+ px; top: 5px; z-index: '+zlndex+ ;">';
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graphQut put +=' <i ng src="i nages/white. gi f" w dt h="+backgr ounddt h+
hei ght =" +verti cal Spacet > ;

gr aphQut put +=' </ span>' ;

zl ndex++;

var |ineSpace = vertical Sace / 10;
var nyTop = 5+2*bar Bor der; /] default to zero as origina height
for (i=0;i<10;i++)
{
nyTop += | i neSpace;
gr aphQut put +=' <span i d="backscal € H + " styl e="posi tion: absol ute; |eft:
"+HyLeft+ px; top: '+nyTop+ px; z-index: '+zlndex+ ;">';
graphQut put +=' <i ng src="i nages/ grey. gi f" w dt h= +backgr oundWdt h+ hei ght =1>';
gr aphQut put +=' </ span>' ;
graphQut put +=' <span i d="y' + + | egend" styl e="position: absol ute; |eft:
" H(nyLef t +backgr oundWdt h+2) + px; top: '+ nyTop-1ineSpace-7)+ px; z-index: '+zlndex+ ;
font-size: 8pt;">";
gr aphQut put +=( YSCALE*(10-i));
gr aphQut put +=' </ span>' ;

nyLeft +=5;

var renenber MLeft = nylLeft;
var renenber BaselLeft = nylLeft;
var renenber BaseTop = nyTop;
var renenber MTop = 0;

nyQol or =col or Me(whi chGol or) ;
for (i=0;i<graphRO/ i++)

{

zl ndex++;

graphQutput +=' <div id="z' H + " style="position: absol ute; z-index:
" +zl ndex+ ;" >';

graphQut put +=' <span i d="z'+ + line" style="position: absolute; |eft:
' +r enenber BaselLeft + px; top: '+ enenber BaseTop+ pX; z-index: '+zl ndex+ ;">';

graphQut put +=' <i ny src="i nages/ bl ack. gi f" w dt h="+backgr oundWdt h- 5) +
hei ght =1>';

gr aphQut put +=' </ span>' ;

graphQut put += <span i d="z'+ + | egend" styl e="position: absol ute; |eft:
" H(r enentoer BaseLef t +hackgr oundWdt h- 3) + px; top: ' +(renenber BaseTop- 10) + px; z-i ndex:
"+zl ndex+ ; font-size: 8pt;">";

graphQut put +=' <b>' +graphMg[i]. z+ </ b>';

gr aphQut put +=' </ span>' ;

for (j=0;j <graphGl.S j ++)

{

nyHei ght = Math. fl oor (graphMe[i].y[j]*stretchFactor);

i f (nyHei ght =0) { nyHei ght =1, }

nyTop=verti cal Soace- nyHei ght +5+r enenoer M/Top;

graphQut put +=' <span id="z'+ + X' 4+ " style="position: absolute; left:
"+yleft+ px; top: '+nyTop+ pXx; z-index: '+zl ndex+ ;">';

graphQut put +=' <i ng src="i nages/"' +nyCol or + . gi f" w dt h="+bar Wdt h+
hei ght =" +nyHei ght + bor der = +bar Bor der +
al t=""+xLabel + = +graphMe[i].x[]]+ ;' +zLabel + = +graphMg[i].z+ ;' +yLabel + = +graphM[ i
1.y[iT+ ">

gr aphQut put +=' </ span>' ;

nyLef t +=bar Space+2* bar Bor der +bar W dt h;

}

graphQut put +=' </ di v>';

nyQol or =col or Me("' next"');

r enenier M/Lef t =r enenter M/Lef t - bar G f set ;
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nyLef t =r enenter M/Lef t ;

r enenoer BaseTop+=bar Dept h;

r enenier BaselLef t =r enenfer Baselef t - bar G f set ;
renentoer M/Top += bar Dept h;

zI ndex++;
nyLeft +=5;
for (i=0;i<xarray.length;i++)

graphQuit put +=' <span i d="x"+ + | egend" styl e="position: absolute; left:
"H nyLeft+5) + px; top: '+ renenber BaseTop) + px; z-index: '+zlndex+ ; font-size: 8pt;
font-weight: bold;">";

graphQut put +=(xarray[i]);

gr aphQuit put +=' </ span>' ;

nyLeft += bar Wdt h+bar Space+2* bar Bor der ;

}
gr aphQut put +=' </ di v>';

//create LEGEN\D

nyQol or =col or Me(whi chGol or) ;

ny TEMP op=25+gr aphtki ght ;

| egendQut put = <span i d="1 egend" styl e="position: absolute; top: Opx; left:
Opx; z-index: 1;">';

| egendQut put +=' <t abl e border=1 cel | paddi ng=3 cel | spaci ng=0>';

/Iwite Header of Legend

| egendQut put +=' <tr>';

| egendQut put +=' <t d bgcol or ="#f fff " ><b>";

| egendQut put +=' LEAEN\D ;

| egendQut put +=' </ b></t d>';

| egendQut put +=' <t d col span="+graphGQ.S+ bgcol or ="#ccceec" ><b>' ;
| egendQut put +=xLabel ; // this needs to be pull ed fromASP
[ egendQut put +=' </ b></t d>';

| egendQut put +=' </t r>";

| egendQut put +=' <tr>';

| egendQut put +=' <t d bgcol or ="#eeeeee" ><b>';

| egendQut put +=zLabel ;

| egendQut put +=' </ b></t d>' ;

for (j=0;j <graphCl.S j ++)

| egendQut put +=' <t d bgcol or ="#ccccec" ><b>'
| egendQut put +=xarray[j];
| egendQut put +=' </ b></t d>';

}
[ egendQut put +=' </t r>";
for (i=0;i <graphRO/G; i ++)

| egendQut put +=' <tr>';

[ egendQut put +=' <td al i gn="l eft" bgcol or ="#eeeeee" > ;

| egendQut put +=' <i ng src="i nages/' +nyQl or+ . gi f" w dt h=10 hei ght =10 bor der =1
alt="LEEN\D -- '+nyQl or + " hspace=5><b>';

| egendQut put +=gr aphM[ i ] . z;

[ egendQut put +=' </ b></t d>' ;

for  (j=0;j <graphCl.S |+

| egendQut put +=' <td al i gn="center">';
| egendQut put +=graphMe[i].y[j];
| egendQut put +=' </t d>';

}

[ egendQut put +=' </ tr>';
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nyQol or =col or Me("' next");
}

| egendQut put +=' <tr>';
| egendQut put +=' <t d col span="+(1+graphG.S + bgcol or ="#f fffff">";
[ egendQut put +=' </t d>';
[ egendQut put +=' </tr>";
| egendQut put +=' </t abl e><br ><br ><br ><br ></ span>' ;

}

var newi n;
function doit()

<%if sShowtable = "true" then %
docunent . t abl ef ormt abl econt ent s. val ue=| egendQut put . repl ace(/"/g,""");
newn n = w ndow open("", "t abl ew ndow', "w dt h=300, hei ght =300, r esi zabl ") ;
docunent . t abl ef or m subnmit () ;
set Ti neout (' newni n. focus() ;' , 550);
<%end if %

}
I -->
</ SR PT>
</ head>
<body onLoad="doit()">
</ body>
<I-- #include HLE ="../comon/ header. ht mi -->
<div id="graph" style="position: absolute; top: 153px; left: <% graphx%px;">
<t abl e border =0>
<tr valign=bottonr
<td bgcol or ="#f fffff"><h3><u>M shap Gounts by <¥xLabel % and
<&zl abel %</ u></ h3></ t d>
<td w dt h="30">&nbsp; &nbsp; &nbsp; </t d>
<%
[f bl nTaxonony = "true" then
Response. wite "<td>b><a href=""../common/ hf acsne_t axonony. ht m"
target =""_bl ank"" >Showcbr >HFACS-ME<br >Taxonony</ a></ b></ t d>"
End i f%
<Jtr>
</tabl e>
< div>
<div id="graph" style="position: absol ute; top: 193px; left: <0 graphx%px;">
<SR PT | anguage="j avascri pt">
-- /1
graphit();
docunent . wi t el n(graphQut put ) ;
I -->
</ scri pt>
< div>
<%if sShowtable = "true" then %
<f or m nane=t abl ef or mact i on="show@ aphTabl e. asp" target ="t abl ew ndow’
net hod="PCBT" >
<i nput type="hi dden" nane=tabl econtents val ue="">
<i nput type="hi dden" nane=tabl etitle val ue="Mshap Gounts by <¥&xLabel % and
<%zl abel %" >
</ forme
<%end if %
</ body>
</ htnh>
<%
' d ose connecti ons
rs@ aph. cl ose
set rs@ aph=not hi ng
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conn. cl ose
set conn=not hi ng
" Endif

%
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grouping_select.asp

Grouping_select.asp allows the user to select which categories of data to display
on the x-axis and z-axis of the graph display.

<YU@Language=\VBXri pt %
<%ption Explicit%
<Ubesponse. Buf f er =f al se%

<I-- #include HLE ="../common/ adovbs. i nc" -->
<l-- #include HLE = "../common/connecti on. asp" -->
<%

Omcmd " command obj ect

Set cnd = Server. O eat e(hj ect (" ADADB. Gonmand")
cna. Acti ve(onnecti on = conn
%

<ht nm >
<head>
<SR PT LANGUAGE="Javascri pt">
<-- 7/
function getS ze()

docunent . gr oupFor m scr eenx. val ue = screen. avai | w dt h;
docunent . gr oupFor m screeny. val ue = screen. avai | hei ght ;

}
function graphonl y()

docunent . gr oupFor m showt abl e. val ue = "fal se";
docunent . gr oupFor m subnit ()

}
functi on graphandt abl e()
{

docunent . gr oupFor m showt abl e. val ue = "true";

docunent . gr oupFor m subnit ()

}
/I -->
</ R PT>

<neta http-equi v="Cont ent - Language" cont ent =" en- us" >

<neta http-equi v="Content - Type" content="text/htn; charset=w ndows-1252">
<net a nane="ENERATCR' content ="M crosoft Front Page 4.0">

<neta name="Progl d" cont ent ="Fr ont Page. Edi t or. Docunent " >

<titl e>HFACS-ME G aph</title>

<link rel ="styl esheet" type="text/css" href="../scripts/style.css">

<neta name="M crosoft Border" content="none">

</ head>

<body onLoad="get S ze()">
<I-- #include HLE ="../comon/ header. htmi -->
<div align="center">
<t abl e border="0" w dt h="700">
<tr>
<td><font size="4">G oupi ng Sel ecti on Page</font></td>
<Jtr>
<tr>
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<td><font size="2">Use the drop down boxes bel owto sel ect the desired G oupi ng
for the dataset.&bsp;, Prinmary Gouping wll group all data by the sel ected category
and Secondary Gouping will group data wthin each prinary category. &nbsp; </font ><p>
<Jtd>
<Jtr>
</tabl e>
< div>
<f ormnet hod="post" acti on="graphpage. asp" style="text-align: left" nane=groupForne
<div align="center">
<cent er >
<tabl e border="0" cel | spaci ng="0" cel | paddi ng="0" border="0" w dt h="500">
<I-- #include HLE ="../common/col um_sel ect | NC asp" -->
<tr>
<td val i gn="bottom col span="6">&nbsp;
<Jtd>
Jtr>
<tr>
<td valign="bottom col span="6"><p al i gn="center">
<input type="button" val ue="Show G aph"
ond i ck="j avascri pt : graphonl y() " >&nbsp; &bsp;
<br ><br><i nput type="button" val ue="Show G aph and Data Tabl "
ond i ck="gr aphandt abl e() " >&nbsp; &bsp;

<br ><br><i nput type="reset" val ue=" Reset " nane="Reset">
< p>
<Jtd>
<Jtr>
<tr>
<td valign="bottom col span="3"><b>&nbsp; </ b>
<td>
<td valign="bottont col span="3">
<Jtd>
<Jtr>
</tabl e>
</ center>
< div>
<i nput type="hi dden" nane="cboAircraft" val ue="<%sRequest . For n{"cboAi rcraft") %" >
<i nput type="hi dden" nane="cboType" val ue="<%Request . For n{" cboType") %" >
<i nput type="hi dden" nane="cbod ass" val ue="<%Request . For n{"cbod ass") %" >
<input type="hi dden" nane="cboLocati on" val ue="<%Request . For n{" cbolLocat i on") %" >
<i nput type="hi dden" nane="cboServi ce" val ue="<%sRequest . For n{ " cboSer vi ce") %" >
<i nput type="hi dden" nane="cboYear" val ue="<%Request . For n{" cboYear") %" >

<i nput type="hi dden" nane="cbolst Level Factors"
val ue="<9Request . For n{ " cbolst Level Fact ors") %" >
<i nput type="hi dden" nane="cbo2ndLevel Fact ors"
val ue="<%Request . For n{ " cho2ndLevel Fact or s") %" >
<i nput type="hi dden" nane="cbo3rdLevel Fact ors"
val ue="<9Request . For n{ " cbo3r dLevel Fact ors") %" >
<i nput type="hi dden" nane="screenx" val ue="">

<i nput type="hi dden" nane="screeny" val ue="">
<input type="hi dden" nane="show abl " val ue="fal se"
< forme

<%

' d ose connecti ons

conn. cl ose

set conn=not hi ng

%

<I-- #include FILE = "../comon/footer. htmj -->
<p>

</ body>
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showGraphTable.asp

ShowGraphTable.asp displays the data table associated with the graph output.
This page opens in a pop-up window if the user to selects "Display Graph and Data
Table" on the grouping_select.asp page.

<YU@Language=\BXri pt %
<0&ption Explicit%
<%
di msTabl econtents, sTabl etitle
sTabl econtents = request ("t abl econtents")
sTabl etitle = request ("tabletitle")
%
<ht nh >
<head>
<title> Mshap Table </title>
<SR PT | anguage="j avascri pt ">
<-- 7/
[ -->
</ SR PT>
</ head>
<body>
<div id="graph" style="position: absolute; top: 10px; left: 10px;">
<t abl e border =0>
<tr valign=botton»
<td bgcol or ="#ffffff">
<h3><u><&sTabl et i t| e¥%</ u></ h3></t d>
<Jtr>
</tabl e>
< div>
<div id="graph" style="position: absol ute; top: 60px; left: 10px;">
<U&sTabl eCont ent s%
< div>
</ body>
</ htnh>
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MISHAP SUBDIRECTORY

query.asp

Query.asp generates the Mishap Data display. If no user criteria is passed to the
page via Request.Form variables (including hidden variables) then the page displays only
the nine criteria select drop-down boxes and the Submit button. If criteria are provided
by the user, the page dynamically builds the SQL string needed to "pre-filter" the mishap
data before running the stored procedure to generate the table data. The resulting table
displays basic mishap data including: MishaplD, Aircraft type, Mishap Type, Mishap
Class, Location Service and Mishap Date. A hyperlink is automatically created for each
MishapID. Each hyperlink passes the corresponding MishapID to the expanded.asp
page, using a getstring variable.

<U@Language=\BXri pt %
<0ption Explicit%
<Ubesponse. BUf f er =t r ue%

<%

O mcnd ' command obj ect

DO mrsM shaps "recordset for Mshap Breakdown tabl e counts
DmstrsP Gl | "string to hold stored procedure nane

O mstrParam "string to hold stored procedure paraneters
DOmblnMil tiple "bool to indicate miltiple criteria

D mbl nFactors "bool toindicate miltiple criteria

D mtenpstring "string to hold string val ues frommul tisel ect dropdown boxes
O mmyear "string to hold year val ues fromnultisel ect

O mstrSel ect "string to hold S SHECT

O mi nt Gount "integer to hold nunber of Mshap records returned
%

<I-- #include HLE ="../common/ adovbs. i nc" -->

<I-- #include HLE = "../common/ connecti on. asp" -->

<%

Set cnd = Server. O eat e(hj ect (" ADAB. Gonmand")

cnd. Acti veGonnection = conn

%

<ht nh >

<head>

<neta http-equi v="Cont ent - Language" cont ent ="en- us" >

<neta http-equi v="Content - Type" content="text/htnh; charset=w ndows-1252">
<net a nane="GENERATCR' content ="M crosoft Front Page 4.0">

<net a nane="Progl d' cont ent ="Fr ont Page. Edi t or. Docunent " >
<itle>Table viewd/titl e>

dink rel ="styl esheet" type="text/css" href="../scripts/style. css">
<neta nane="M crosoft Border" content="none">

</ head>

<body>
<l-- #include FILE = "../common/ header. htn -->

<div align="center">

<cent er >
<tabl e border="0" cel | spaci ng="0" cel | paddi ng="0" w dt h="700">
<tr>
<td><font size="4">Mshap Data Sel ecti on Page</font></td>
<Jtr>
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<tr>
<t d><font size="2">lke the drop down boxes bel owto sel ect the desired M shap
Qiteria and Factors Qiteriato include in the dataset. &bsp; Miltiple itens
<u>Wthin</u>a particular criteria (ie. Arcraft Type = Fl4, F18) nmay be sel ected by
hol ding down the Grl button and |l eft clicking on the desired itens. &bsp; This wll
result inaquery that wll return data natching ANY of the sel ected
i t ens. &nbsp; &nbsp; </ f ont >
<p><font size="2">f criteria are selected in several criteria boxes (ie.
Arcraft type and Mshap A ass), the resulting dataset will be only those records that
nmatch ALL criteria. &bsp; For exanple, if the user selects <b>Aircraft Type=F18,
F14</b> and <b>M shap d ass=A </b>then the database will return all records invol ving
either a F14 or F18 and resulted in a dass A nishap. &bsp; <br ></ f ont >
<Jtd>
<Jtr>
</tabl e>
</ center>
< div>

<f orm net hod="PCBT" acti on="query. asp" style="text-align: left">
<I-- #include HLE ="../common/criteria dropdown | NC asp" -->
<div align="center">
<tabl e border="0" cel | spaci ng="0" cel | paddi ng="0" w dt h="700">

<t r><t d>&nbsp</td></tr>

<tr>

<td valign="bottom col span="6" w dt h="664">
<p align="center">
<input type="submt" nane="QuerySubmt" val ue="Submt Query">&nbsp; &nbsp;

<input type="reset" val ue=" Reset " >&nbsp; &nbsp;
<i nput type="button" val ue=" Back "
ONQLI K="sel f. hi st ory. back()"></ p>
< p>
<Jtd>
<Jtr>
</tabl e>
<br >
< div>
<%
I f Request.forn{"QuerySubmt")<>"" then
strParan¥""

bl nMul ti pl e = Fal se
bl nFactors = Fal se

"Build paraneter list wth Mshap Factors drop-down sel ecti ons (NLLL ' val ues not
st or ed)

tenpstring = Prepstring(Request . Forn§"cboAircraft"))

If tenpstring < "" Then
strParam= "thl Mshaps. Arcraft FK IN('" &tenpstring &"')"
bl nMul ti pl e=True

BEnd if

tenpstring = Prepstring( Request . For n{" choType"))
If tenpstring < "" Then
[f bl nMul tiple Then
strParam= strParam&" A\D"
Bnd if
strParam= strParam& "tbl Mshaps. Type FK IN (" " & tenpstring & "')"
bl nMul ti pl e=True
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Bnd If

tenpstring = Prepstring( Request . Forn{"cbod ass"))
If tenpstring < "" Then
[f bl nMul tiple Then
strParam= strParam&" A\D"
Bnd if
strParam= strParam& "tbl Mshaps. dass FK IN ('" & tenpstring &"')"
bl nMul ti pl e=True
End I f

tenpstring = Prepstring( Request . Forng" cbolLocat i on"))
If tenpstring < "" Then
[f blnMiltiple Then
strParam= strParam& " A\D"
End if
strParam= strParam& "t bl Mshaps. LocationlD FK IN (' " & tenpstring & "')"
bl nMul ti pl e=True
End I f

tenpstring = Prepstring(Request . For n" cboSer vi ce"))
If tenpstring < "" Then
[f blnMiltiple Then
strParam= strParam& " AND "
BEnd if
strParam= strParam& "tbl Mshaps. OgID FK IN (" " & tenpstring &"')"
bl nMul ti pl e=True
Bnd |f

B et Gl multi-select function------------
"mil tiple select of an integer
myear = Request. Forn{"cboYear")
If myear < "" Then
Do Wile Left(myear,1)=","
myear =Tri n{fM d(myear, 2))
Loop

[f blnMiltiple Then
strParam= strParam& " AND "

BEnd if

strParam= strParam & " Year ( Dat eAdd(nont h, 3, t bl M shaps. M shapDate)) IN (" & myear
&")"

bl nMul ti pl e=True
End I f

tenpstring = Prepstring( Request . For n{" cbolst Level Fact ors"))
If tenpstring < "" Then
[f blnMiltiple Then
strParam= strParam& " A\D "
Bd if
strParam= strParam& "thl Factors. [ 1stLevel Gode] IN('" & tenpstring & "')"
bl nMul ti pl e=True
bl nFact or s=Tr ue
Bnd |f

tenpstring = Prepstring( Request . For n§" cbo2ndLevel Fact ors"))
If tenpstring < "" Then
[f bl nMul tiple Then
strParam= strParam& " AND "
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End if
strParam= strParam& "thl Factors. [ 2ndLevel Gode] IN (""" & tenpstring & "')"
bl nMul ti pl e=True
bl nFact or s=Tr ue
End I f

tenpstring = Prepstring( Request . For n{" cbo3r dLevel Fact ors"))
If tenpstring < "" Then
[f bl nMul tiple Then
strParam= strParam&" A\D"
Bnd if
strParam= strParam& "thl Factors.[3rdLevel Gode] IN('" & tenpstring & "')"
bl nMil ti pl e=True
bl nFact or s=Tr ue

End I f
str&lect = "SHECT ODSTINCT Mshapl D Aircraft FK as Aircraft, Type FK as Type,
Qass FK as d ass, Locati onl D FK'
str&lect = strSelect &" as Location, OglDFK as Service, MshapDate as Date FROM
t bl M shaps"
[f bl nFactors Then
strelect = str&lect & " INNER JA N thl MshapFactors ON t bl M shaps. M shapl D
= t bl M shapFact or s. M shapl D FK'
str&elect = str&lect &" INNERJANthl Factors ON
t bl M shapFact ors. [ 3rdLevel Gode FK] = thl Factors. [ 3rdLevel Gode] "
Bnd if
str&lect = strSelect & " WHRE NOI(t bl M shaps. Dat abaseType = 'C )"

[f blnMiltiple Then
str&elect =strSelect &" AND" & Trin{strParan)
BEnd if

cnd. GormandText = strSel ect

conn. Qur sor Locat i on = adUsed i ent

Set rsM shaps=cnu. Execut e

i nt Gount =r sM shaps. r ecor dcount

If Br.Ninber < 0 Then
Response. Wite "An error has occurred! <br>"
Response. Wite "B ror nunber: " & Br.nunber & "<br>"
Response. Wite "B ror description: " & BEr.description & "<br>"

H self rsM shaps. EOF Then
Response. Wi te "<center><b><font col or=""#H0000"">Citeria too restrictive. No
nat chi ng records found. </ f ont ></ b></ cent er >"

H se
Bui | dTabl e rsM shaps, i nt count
Bnd |f

Bnd if

"d ose connecti ons
set rsM shaps=not hi ng
conn. cl ose

set conn=not hi ng

Sub Bui | dTabl e(r sM shaps, count)
%

156



<div align="center">
<cent er >
<tabl e border="1" cel | paddi ng="0" cel | spaci ng="0" w dt h="700">

<tr>

<td align="center" bgcol or="#FF-F" w dt h="700" col span="7">
<h2><font col or ="#H-0000" ><%count %</ font> M shaps nat ched i nput
criteria</ h2>
<font col or="#0000FF'>d ick on Mshap IDto viewdetail ed Mshap Factor
dat a</ f ont ><br >

<td>

Jtr>
<tr>

<td align="center"
<td align="center"
<td align="center"
<td align="center"
<td align="center"
<td align="center"
<td align="center"

bgcol or =" #FFFFFF"
bgcol or =" #HFHFFF"
bgcol or =" #FFFFF"
bgcol or =" #FFFFFF"
bgcol or =" #HHFFF"
bgcol or =" #HFHFFF"
bgcol or =" #FHFFF"

W dt h="99"><b>M shap | D</ f ont ></ b></ t d>
W dt h="99"><b>A rcraft </ b></t d>

W dt h="100"><b>Type</ b></t d>

w dt h="100"><b>0 ass</ b></t d>

w dt h="100"><b>Locat i on</ b></t d>

W dt h="100"><b>Ser vi ce</ b></t d>

w dt h="100" ><b>Dat e</ b></t d>

<Jtr>
<tr>
<%Do Wii | e NOT' rsM shaps. EOF%
<td align="center" bgcol or="#FFFHF"' w dt h="99">
<a href ="expanded. asp?M shapl D=<%r sM shaps. H el ds(" M shapl D) %" >
<% sM shaps. H el ds(" M shapl D') %</ a></ t d>
<td align="center" bgcol or="#FFHF"
W dt h="99"><0%r sM shaps. F el ds("Arcraft") %</t d>
<td align="center" bgcol or="#FFF"
W dt h="100"><%r sM shaps. F el ds(" Type") %</t d>
<td align="center" bgcol or="#FFHF"
W dt h="100"><%r sM shaps. H el ds("d ass") %</t d>
<td align="center" bgcol or="#FFHF"
W dt h="100"><%r sM shaps. H el ds("Locati on") %</t d>
<td align="center" bgcol or="#FFHF"
W dt h="100"><%r sM shaps. F el ds(" Servi ce") %</t d>
<td align="right" bgcol or="#FHF"
W dt h="100"><% sM shaps. F el ds("Dat e") %</t d>
<Jtr>
<%get next record
r sM shaps. Mbvenext
Loop
%
</tabl e>
<%
r sM shaps. cl ose
End Sub

Function Prepstring(string)
Do Wil e Left(string, 1)=","
string=TrinfMd(string, 2))
Loop
If string < "" Then
string = Repl ace( string, ", ", "',"" )"
End if
Prepstring = string
End Function
%
</forne
<I-- #include HLE ="../common/footer. htm -->

add apostrophes to CSV string
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expanded.asp

Expanded.asp generates a detailed Mishap Data display. The appropriate
MishaplID is retrieved from either the Request.Form or Querystring collections and is
passed as a parameter to the spAllMishaps and the spFactorDetails stored procedures.
The spAllMishaps procedure returns the basic mishap data and the spFactorDetails
procedure returns all factors associated with the mishap. There is a checkbox and button
that allow the user to toggle between summary (short) descriptions and long descriptions
for the mishap and factor descriptions.

<Y@Language=\Br i pt %
<0&ption Explicit%
<Ubesponse. BUf f er =Fal se%

". ./ commor/ adovbs. i nc" -->

<l-- #include F LE =
E = "../common/ connecti on. asp” -->

<I-- #include AL
<%

di mi nt M shapl D
DmQu

O mrsM shap

D mrsFact or

DO mstrlLong

If (Request.fornf"Mshapl D') < "") Then
i nt M shapl D = d nt (Request . forn{" M shapl D'))
Hself (Request.Qerystring("MshaplD') < "") Then
i nt M shapl D = Request . Querystring("M shapl D')
H se
Response.wite "BEror. No Mshap IDidentified
Bd if

If (Request. Fornf"chkLongDesc") = "on") Then
strLong = "True"

H se
strLong = "Fal se"

End I f

Set cnd = Server. O eat e(j ect (" ADAB. Gonmand")
cnal. Acti ve(onnection = conn

"Get data to popul ate Mshap Data
cnd. GommandText = "spA | M shaps @4 shapl D=" & i nt M shapl D
Set rsMshap = cnu. Execut e

"Get data to popul ate the Mshap Factors data
cnd. GonmandText = "spFactorDetai | @M shapl B=" & i nt M shapl D
Set rsFactor = cnu. Execut e
%
<ht m >
<head>
<neta http-equi v="Content - Type" content="text/htn; charset=w ndows-1252">
<net a nane="GENERATCR' content ="M crosoft Front Page 4.0">
<neta name="Progl d" content=""Front Page. Edi t or . Docunent " >
<title>Mshap Detail s</title>
</ head>

<body>
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<l-- #include FILE = "../common/ header. htmi -->

<formtarget="_sel f" net hod="PCST" acti on="expanded. asp" >
<div align="center">
<cent er>
<tabl e BORDER="0" w dt h="700" hei ght="154" cel | spaci ng="0">
<tr>
<td hei ght="19" w dt h="150" valign="nmiddl " align="Ieft"
ID </ font>/b>/td>
<td hei ght="19" w dth="110" valign="midd e" align="left"
si ze="2"><0r sM shap. F el ds(" M shapl D') %</ f ont ></ t d>
<td hei ght="19" w dth="100" valign="nmiddl e" align="left"
<td hei ght="19" w dth="100" valign="mddl e" align="left"
<td height="19" valign="mdd e" align="left"><td>
<td height="19" valign="nmdd e" align="left"><td>
<Jtr>
<tr>
<td hei ght="19" w dth="150" valign="nmiddl e" align="left"
Dat e: </ font ></ b></ t d>
<td hei ght="19" w dth="110" valign="niddl " align="Ieft"
Si ze="2"><% sM shap. F el ds(" M shaplat €") %</ f ont ></ t d>
<td hei ght="19" w dth="100" valign="nmiddl e" align="left"
size="2">Arcraft: </font > b><td>
<td hei ght="19" w dth="100" valign="nmiddl e" align="left"
si ze="2"><%rsMshap. FH el ds("A rcraft_FK") %</ font ></ t d>
<td height="19" valign="mdd e" align="Ieft"><b><font
si ze="2">&nbsp; &bsp; </ f ont ></ B></ t d>

><p><font size=
><f ont

>/ td>
>/ td>

>p><font size=
><f ont
><b><f ont

><f ont

<td hei ght="19" valign="mdd e" align="left"><b> <font size="2"> < nput
type="checkbox" nane="chkLongDesc" <%f strLong then response.wite " checked" %>

D spl ay Long Descri ptions</ font></ B></td>
<Jtr>
<tr>

<td hei ght="18" w dth="150" valign="middl e" align="left"
size="2">0 ass: </ font >/ b></t d>

<td height="18" w dth="110" valign="mdd e" align="left"
si ze="2"><0%rsM shap. F el ds("d ass_FK') %</ f ont ></ t d>

<td hei ght="18" w dth="100" valign="middl e" align="left"
si ze="2">Type: </ font ></ b></ t d>

<td height="18" w dth="100" valign="mdd e" align="left"
si ze="2"><0r sM shap. H el ds(" Type_FK") %</ f ont ></ t d>

<td height="37" valign="niddl e" rowspan="2" align="left"

<td height="37" valign="niddl e" rowspan="2" align="left"

<font size="2">

><h><f ont
><f ont
><h><f ont
><f ont

>/td>
><p>

<input type="submt" val ue="Refresh" nanme="Refresh"></font><B></td>

<Jtr>
<tr>
<td hei ght="19" w dth="150" valign="niddl " align="Ieft"
si ze="2">Servi ce: </ font ></ b></ t d>
<td hei ght="19" w dth="110" valign="nmiddl e" align="left"
si ze="2"><0r sM shap. F el ds("Q gl D FK') %</ f ont ></ t d>
<td hei ght="19" w dth="100" valign="niddl e" align="left"
si ze="2">Locat i on: </ f ont ></ b></t d>
<td hei ght="19" w dth="100" valign="nmiddl e" align="left"
si ze="2"><0%r sM shap. F el ds(" M shaplLocat i on") %</ f ont ></ t d>
<Jtr>
<tr>
<td height="20" w dt h="150" val i gn="basel i ne" al i gn="1 ef
si ze="2">&nbsp; </ font ></ t d>

><p><f ont
><f ont
><p><f ont

><f ont

t"><f ont

<td col span="5" hei ght="20" val i gn="basel i ne" align="Ieft">

<font size="2">
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&nbsp; </ font >
<td>
<Jtr>
<tr>
<td hei ght="38" w dth="150" val i gn="basel i ne" al i gn="I eft"><b>
<font size="2">
<%
[f Not strlLong Then
response.wite "Mshap Summary:"
H se
response. wite "Mshap Description:"
Bd if
%
</ font>
</ b></td>
<td col span="5" hei ght="38" val i gn="basel i ne" align="Ieft">
<font size="2">
<%
If Not strlLong Then
response. wite rsMshap. H el ds(" Short Descri ption")
H se
response. wite rsMshap. H el ds("LongDescri ption")
Bnd if
%
</font>
<Jtd>
Jtr>
</tabl e>
</ center>
< div>
<%
If rsFactor.eof then
response. wite "<center><b><font col or=""#F0000"">No associ ated Factors contai ned
i n dat abase</ f ont ></ b></ cent er >"
r esponse. end
Bnd |f

%
<div align="center">
<cent er>
<tabl e border="1" w dth="700" hei ght="65" bor der col or ="#FFF" cel | spaci ng="0"
style="border-top-style: 1 solid; border-bottomstyle: 1 solid"'>
<tr>
<td w dth="400" hei ght="38" rowspan="2" valign="bottont align="left" styl e="border-
bottom 1 solid #@AQA">
<p align="center"><b> <font size="2">
<%If Not strlLong Then
response. wite "Factor Surmary"
H se
response. wite "Factor Description"
End i f %</ font>< B></td>
</ center>
<td col span="3" hei ght="19" w dt h="300" val i gn="nmiddl e" styl e="border-bottom 1
sol i d #Q@A" >
<p align="center"><b><font size="2">&nbsp; &bsp; &bsp; &bsp; &nbsp;
Fact or s</ f ont ></ B></ p>
Jtd></tr>
<cent er >
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<td wdth="100" hei ght="19" valign="mddl e" align="center" style="border-left: 1
sol i d #30AA); border-bottom 1 solid #@AA"><b><font size="2">1st
Level </ f ont ></ B></ TD>
<td wdth="100" hei ght="19" valign="mddl e" align="center" styl e="border-bottom 1
sol i d #Q0AA" ><b><f ont si ze="2">2nd Level </ f ont ></ B></ TD>
<td w dth="100" hei ght="19" valign="mddl e" align="center" style="border-right: 1
sol id #3@A; border-bottom 1 solid #@MA"><b><font size="2">3rd
Level </ f ont ></ B></ TD>
<%
Do Wil e Not rsFactor. ECF
%
<tr>
<td w dth="400" hei ght="40" style="border: 1 solid #QQ">
<font size="2">
<%
[f Not strlLong Then
response. wite rsFactor. H el ds(" Fact or Surmary")
H se
response. wite rsFactor. H el ds("Fact or Descri ption")
Bd if
%
</ font>
<Jtd>
<td wdth="100" hei ght="40" style="border-top: 1 solid #Q; border-bottom 1
sol i d #3AA@" al i gn="cent er " ><f ont
si ze="2"><0%r sFact or. H el ds(" 1st Level Desc") %</ f ont ></ t d>
<td wdth="100" hei ght="40" style="border-top: 1 solid #Q; border-bottom 1
sol i d #AQ0AA@" al i gn="cent er " ><f ont
si ze="2"><0%r sFact or. H el ds("2ndLevel Desc") %</ f ont ></ t d>
<td wdth="100" hei ght="40" style="border-right: 1 solid #QQQ); border-top: 1
sol i d #Q0AA); border-bottom 1 solid #AA" al i gn="cent er"><f ont
si ze="2"><0&r sFact or. H el ds("3rdLevel Desc") %</ f ont ></ t d>

<%
r sFact or . MbveNext
Loop
%
<Jtr>
</tabl e>
</ center>
</ di v>
<i nput type="hi dden" nane="M shapl D' val ue=<0&i nt M shapl DV&>
</forme

<p align="center"><input type="button" val ue="Back to Tabl e M ew

oncl i ck="sel f. hi st ory. back()"></ p>
</ body>
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REPORT SUBDIRECTORY

reportcall.asp

Reportcall.asp provides the user with six hyperlinks as report selections. The
report types are: Aircraft Type, Mishap Class, Mishap Type, Location, Organization, and
Fiscal year. When the clicks on a hypelink, the corresponding report type value is passed
to the reports.asp page as a querystring variable.

<ht mh >
<head>

<ink rel ="styl esheet" type="text/css" href="../scripts/style.css">
</ head>

<I-- #include HLE = "../comon/ header. ht mi -->
<body>
<div align="center">
<cent er>

<tabl e border="0" cel | spaci ng="0" cel | paddi ng="0" w dt h="700">

<tr>

<t d><font size="4">Report Type Sel ection Page</font></td>
<Jtr>
<tr>
<t d><font size="2">Each report wll display individual listings of 1st, 2nd
and 3rd Level Factors grouped by Report Type subcategories (i.e., the Aircraft Type
report will contain individual reports for each Aircraft Type represented in the
H-ACS-ME dat abase) </ f ont >
<p align="center">

<font size="2">
<br><b>Sel ect desire report type fromthe fol l owng |ist: </ b></font></p>
<p align="center">
<font size="3">
<b>
<a href="reports. asp?Name=Ai rcraft +Type">Aircraft Type</ a>&nbsp; &bsp; &nbsp;
<a href="reports. asp?Nane=M shap+Qd ass" >M shap Q ass</ a>&nbsp; &bsp; &nbsp;
<a href="reports. asp?Nane=M shap+Type" >M shap Type</ a>&nbsp; &bsp; &nbsp;
<a href="reports. asp?Nane=Locat i on" >Locat i on</ a>&nbsp; &bsp; &nbsp;
<a href="reports. asp?Nane=Q gani zat i on">Q gani zat i on</ a>&nbsp; &bsp; &nbsp;
<a href="reports. asp?Nane=H scal +Year">H scal Year </ a></ b></font >/ p></t d>

<Jtr>

</tabl e>

</ center>
< div>
<br ><br ><br ><pr >
<l-- #include HLE ="../common/footer2. htmi -->
</ body>
</ htnh>
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reports.asp

The reports.asp page retrieves the querystring value passed by the reportcall.asp
page and uses a Select Case statement to determine which stored procedure to call to
generate the report data. Once the data is returned from the stored procedure, the
report.asp page formats it into individual report tables based on the category
subdivisions. Hyperlinks are created at the top of each report page to aid the user in
navigating all reports.

<U@Language=\BXri pt %
<0&ption Explicit%
<Ubesponse. BUf f er =t r ue%

<%

Omcmd ' command obj ect

O mrsCodes "recordset for Mshap Breakdown tabl e counts
D mint Tot al '

O mstrQu

DO mstrReport Type
O mstrH el d\Nane
O mstr @ oupNane
D mstrLinks

"Declare all Mshap Gount vari abl es

b mint M5

DmintRG intSP, intPRQ intDOC intDES
ODmintRES intIDQ int@S intPRB intMS
DmintMC

DmintMD, intMIT, intPHY, intLIM
DmintRY intGQM intASS intADA
DmintRDY, intTRG intCRT, intlIN-
DmintVC

DmintB\WV, intLG, intWE intB¥Z
DmintE®, intDM3 intUNA intDUC
DmintVR intQN int@BS intlNA

O mint MA

DmintBRR intATT, intJDG int KNW intSKL
DmintMQ intRAJ intlFG intAFLG intBEXC

%

<I-- #include HLE ="../common/ adovbs. i nc" -->
<I-- #include HLE = "../common/ connecti on. asp" -->
<head>

</ head>

<%

Sub Bui | dTabl e(rsCodes, strLi nks)

%

R it Buil d Report Tables----------- >

<div align="center">

)
Do Wil e Not rsCodes. BECF

"Avoid divide by zero error

If rsCodes. F el ds(" Tot al M shaps") =0 Then
intTotal =1

H se
intTotal = rsodes. FH el ds(" Tot al M shaps")
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Bnd If

"store Msfactor counts in |ocal variables
int MG = rsodes. H el ds("M3')

int(RG = rsQodes. H el ds("ORG')

int SUP = rsQodes. H el ds("SUP")

i nt PRO = rsQodes. FH el ds("PRO')

i nt DOC = rsQodes. H el ds("DAC")

i nt CES = rsQodes. H el ds("DES")

int RES = rsQodes. H el ds("RES")
intlDQ = rsCodes. Helds("lDY)
intCPS = rsCodes. H el ds("PS")
intPRB = rs@des. H el ds("PRB")
intMS = rsCdes. FHelds("MS")

"store MC factor counts in |ocal variables
intMC = rsQodes. F el ds("MC')

i nt MD = rsQodes. FH el ds("MD')
i nt MNT = rsQodes. FH el ds("MT")
int PHY = rsQodes. H el ds(" PHY")
intLIM= rsQodes. H el ds("LI M)
i nt (RW= rsQodes. F el ds(" RW)
int QM= rsQodes. H el ds("QaVI)
int ASS = rsQodes. H el ds("ASS")
i nt ADA = rsQodes. H el ds("ADA")
i nt RDY = rsQodes. H el ds("RDY")
i nt TRG = rsQodes. H el ds(" TRG')
intCRT = rsQodes. H el ds("RT")
intINF = rsQodes. H el ds("1 NF")

"store W factor counts in |ocal variables
i NtV = rsodes. H el ds("VC')
int B\V = rsQodes. H el ds("B\W")
intLGT = rsQodes. FH el ds("LGT™)
i nt WE = rsQodes. H el ds("WE")
intBHZ = rsCodes. H el ds("BHZ")
int BEQP = rsQodes. H el ds("EJF")
i nt DMG = rsQodes. H el ds("DME')
i nt UNA = rsQodes. FH el ds(" UNA")
i nt DUC = rsQodes. H el ds("DUC")
i nt VK = rsQodes. H el ds("WK")
i nt QN = rsQodes. H el ds("QN'")
int(BS = rsCodes. H el ds("BS")
intINA = rsQdes. FH el ds("I NA")

"store MA factor counts in |ocal variables
intMA = rsQodes. F el ds("M\")
intERR = rs@des. FH el ds("BER')
int ATT = rsQodes. H el ds("ATT")
i ntJDG = rsQodes. H el ds("JDG')
i nt KNW= rsQodes. H el ds(" KNW)
intSKL = rsCodes. H el ds(" KL")
intM O = rsQdes. FHelds("MO)
i nt RAJ = rsQodes. H el ds("RAJ")
intlFC = rsQdes. FH el ds("I FC")
int FLG = rsQodes. FH el ds("H.G')
i nt EXC = rs@des. F el ds("EXC")

strGoupNane = rsCodes. H el ds("" & strH el d\ane & "")
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%
<di v align="center"><a nane="<9%st r G oupNane%s" ></ a>

<tabl e border="1" cel | paddi ng="2" border col or ="#Q0@A" w dt h="700"
styl e="border-col | apse: col | apse; border-1eft-w dth:O0;
bor der-ri ght -w dt h: O; border-top-w dt h: 0">
<tr><td align="center" col span="5" styl e="border-|eft-styl e: none;
bor der - | ef t -w dt h: nedi um bor der-ri ght - styl e: none;
bor der - ri ght - w dt h: nedi um bor der -t op- st yl e: none;
bor der -t op-wi dt h: nedi um bor der - bot t om st yl e: none;
bor der - bot t omwi dt h: 0" >
<font face="Ms Sans Serif" size="1">
<O&st r Li nks%<br ></ f ont ></ t d>
<Jtr>
<tr>
<th col span="2" w dt h="50% styl e="border-|eft-styl e: none;
bor der -1 ef t -w dt h: nedi um bor der - ri ght - styl e: none;
bor der - ri ght -w dt h: nedi um bor der -t op- st yl e: none;
bor der -t op-wi dt h: nedi um border-bottomstyl e:salid;
bor der - bottomwi dt h: 1" valign="bottoni align="left">
<h3><font face="Ms Sans Serif" size="3">
<UestrReport Type & ": " & strG oupNane%s</ f ont ></ h3></t h>
<th col span="3" w dt h="50% styl e="border-|eft-styl e: none;
border-1eft-w dt h: nedi um border-ri ght - styl e: none;
bor der-ri ght -w dt h: nedi um bor der -t op- styl e: none;
bor der -t op-wi dt h: nedi um bor der - bot t om st yl e: sol i d;
bor der - bott omwi dt h: 1" val i gn="bot t oni><h3 al i gn="ri ght ">
<font face="Ms Sans Serif" size="3">Total M shaps:
<06r s(odes. H el ds(" Tot al M shaps") %</ f ont ></ h3></t h>
Jtr>

<tr>
<th w dth="25% styl e="border-bottomstyle: ridge;
bor der - bot t om col or: #@AA); border-| eft - col or : #AA;
border-left-wdth:1; " bgcol or="#6695B0" >
<b><font size="1" face="M5 Sans Serif">1lst Level Factors</font></b></th>
<th w dth="25% styl e="border-bottomstyle: ridge;
bor der - bott omcol or: #QAA); " bgcol or ="#79AECC' >
<b><font size="1" face="Ms Sans Serif">2nd Level Factors</font></b></th>
<th w dth="30% styl e="border-bottomstyle: ridge;
bor der - bott om col or: #Q0AA); " bgcol or ="#DBDCAD' >
<p><b><font size="1" face="Ms Sans Serif">3rd Level
Fact or s</ f ont ></ b></ p></t h>
<th w dth="10% styl e="border-bottomstyle: ridge;
bor der - bot t om col or: #Q0AA); " bgcol or =" #DBDCAD' >
<p><font size="1" face="Ms Sans Serif"><b># of M shaps</b></font></ p></th>
<th wdth="109% styl e="border-bottomstyle: ridge;
bor der-bottomcol or: #QQA); border-ri ght - col or : #A0AXA;
border-right-wdth: 1, " bgcol or="#DBDCAD' ><p>
<font size="1" face="Ms Sans Serif"><b>%of M shaps</b></font></ p></th>
<Jtr>
<tr>
<td wdth="25% bgcol or="#6695B0" rowspan="8" al i gn="center"
styl e="border-|eft-col or: #QMA;
border-left-wdth: 1"><b><font size="1" face="Ms Sans Serif">
Managenent <br >Condi t i ons<br >
<&l nt M@&&nbsp; &nbsp; &nbsp; &nbsp; &bsp; &nbsp;
<O&For nat Percent ((IntM3int Total ), 0) %</ font ></ b></t d>
<td w dth="25% bgcol or ="#79AECC' rowspan="4" al i gn="cent er" ><b>
<font size="1" face="Ms Sans Serif">Q gani zati onal <br>
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<&l nt Re&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;
<O&For nat Per cent ((IntGRGint Total ), 0) %</ f ont ></ b></t d>
<td wdth="30% bgcol or="#0BDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif">l nadequat e Processes</font></ b></td>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><>
<font size="1"><font face="Ms Sans Serif" >l nt PRO/%&</f ont ></ f ont ></ b></ t d>
<td wdth="109% bgcol or="#CBDCAD'
align="right" style="border-right-color: #QD;
border-right-w dth: 1"><b>font size="1" face="Ms Sans Serif">
<O&For nat Percent ((IntPROint Total ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
<Jtr>
<tr>
<td w dth="30% bgcol or="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif">l nadequat e Docunent ati on</ f ont ></ b></t d>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><b>
<font size="1"><font face="Ms Sans Serif" >l nt DA</ f ont ></ f ont ></ b></ t d>
<td w dth="10% bgcol or="#CBDCAD' align="right" styl e="bor der -
right-col or: #@Q@Q; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Serif"><%For nat Percent ((I ntDAJint Total ), 0) %
&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &bsp; </ f ont ></ b></ t d>
Jtr>
<tr>
<td wdth="30% bgcol or="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif" >l nadequat e Desi gn</font ></ b></td>
<td wdth="10% bgcol or="#CBDCAD' al i gn="cent er " ><b>
<font size="1"><font face="Ms Sans Serif"><%l nt CESY</ f ont ></ f ont ></ b></ t d>
<td wdth="10% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #@QQ; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Seri f"><9&For nat Percent ((I ntCEY i nt Total ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
<Jtr>
<tr>
<td wdth="30% bgcol or="#0BDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif">l nadequat e Resour ces</font ></ b></t d>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><>
<font size="1"><font face="Ms Sans Serif" >l nt RESYe</ f ont ></ f ont ></ b></ t d>
<td wdth="10% bgcol or="#CBDCAD' al ign="right" styl e="bor der-
right-col or: #Q@Q,; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Seri f"><O&Fornat Percent ((I nt REY int Total ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
Jtr>
<tr>
<td w dth="25% bgcol or ="#79AECC' rowspan="4" al i gn="cent er" ><b>
<font size="1" face="Ms Sans Serif">Supervi sory<br>
<&l nt SUPYe&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;
<%&For mat Percent ((Int SUP/int Total ), 0) %</ f ont ></ b></t d>
<td w dth="30% bgcol or="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="M5 Sans Serif" >l nadequat e Super vi si on</ f ont ></ b></t d>
<td wdth="10% bgcol or="#CBDCAD' al i gn="cent er" ><b>
<font size="1"><font face="M Sans
Seri f"><0 nt | DYe</ font ></ f ont ></ b></ t d><td w dt h="10%
bgcol or ="#CBDCAD' al i gn="right" styl e="border-right-color:
#@AA; border-right-wdth: 1"><b><font size="1" face="Ms Sans Serif">
<O&For nat Percent ((IntIDQintTotal ), 0) %
&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
<Jtr>
<tr>
<td wdth="30% bgcol or="#DBDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif">l nappropriate Qperations</font></ b></td>
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<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><>
<font size="1"><font face="Ms Sans Serif" >l nt PSVe</ f ont ></ f ont ></ b></ t d>
<td wdth="109% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #@Q@Q; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Seri f"><O&Fornat Percent ((1ntPYintTotal ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
<Jtr>
<tr>
<td w dth="30% bgcol or ="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="M5 Sans Serif">lhcorrected Probl enx/font ></ b></td>
<td wdth="10% bgcol or="#CBDCAD' al i gn="cent er" ><b>
<font size="1"><font face="Ms Sans Serif" > nt PRBY</ f ont ></ f ont ></ b></ t d>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="right" styl e="border -
right-col or: #@@Q; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Seri f"><&For nat Percent ((I nt PRE i nt Total ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></t d>
<Jtr>
<tr>
<td wdth="30% bgcol or="#0BDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif">Qupervi sory M sconduct </ font></b></td>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><>
<font size="1"><font face="Ms Sans Serif"><%l nt M o</ f ont ></ f ont ></ b></ t d>
<td wdth="109% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #Q0@QA; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Serif"><&Fornat Percent ((IntMSintTotal), 0) %
&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
Jtr>
<tr>
<td w dth="25% bgcol or="#6695B0" rowspan="9" align="center"
styl e="border-|eft-col or: #QQQ); border-left-wdth: 1"><b>
<font size="1" face="M Sans Serif">Mi ntai ner<br>Condi ti ons<br>
<&l nt M2&&nbsp; &nbsp; &nbsp; &nbsp; &bsp; &nbsp;
<O&For nat Per cent ((IntMJint Total ), 0) %</ f ont ></ b></t d>

<td wdth="25% bgcol or="#79AEQC' rowspan="3" al i gn="cent er"><b>
<font size="1" face="Ms Sans Serif">Envi r onnent <br >
<&l nt MEDYe&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;
<O&For nat Per cent ((Int MED i nt Total ), 0) %</ f ont ></ b></t d>
<td wdth="30% bgcol or="#BDCAD' val i gn="t op" ><b>
<font size="1" face="M5 Sans Serif">Mental Sate</font>< b></td>
<td w dth="10% bgcol or="#CBDCAD' al i gn="cent er" ><b>
<font size="1"><font face="Ms Sans Serif"><%l nt M%</ f ont ></ f ont ></ b></ t d>
<td wdth="10% bgcol or="#CBDCAD' align="right" styl e="border-
right-col or: #Q0@A; border-right-wdth: 1">b>
<font size="1" face="Ms Sans Serif"><%For mat Percent ((I nt MNI/int Total ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></t d>

<tr>
<td w dth="30% bgcol or="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif">Physical Sate</ font>< b></td>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><b>
<font size="1"><font face="Ms Sans Serif" > nt PHY&</ f ont ></ f ont ></ b></ t d>
<td w dth="10% bgcol or="#CBDCAD' align="right" styl e="bor der -
right-col or: #@Q@Q; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Seri f"><&For nat Percent ((I nt PHY/ i nt Total ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
<Jtr>
<tr>
<td wdth="30% bgcol or="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="M5 Sans Serif">Limtation</ font><b></td>
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<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><>
<font size="1"><font face="Ms Sans Serif" >l nt LI M&</font ></ f ont ></ b></t d>
<td wdth="109% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #@Q@Q; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Seri f"><O&Fornat Percent ((IntLIMintTotal), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
<Jtr>
<tr>
<td w dth="25% bgcol or ="#79AECC' rowspan="3" al i gn="cent er"><b>
<font size="1" face="M Sans Serif">Q ew<br >Coor di nat i on<br >l nt (RW&
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp;
<%&For mat Per cent ((I nt C(RWint Total ), 0) %</ f ont ></ b></t d>
<td w dth="30% bgcol or ="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif">Communi cati on</f ont ></ b></t d>
<td wdth="109% bgcol or="#CBDCAD' al i gn="cent er" ><b>
<font size="1"><font face="Ms Sans Serif" > nt COMWE</ f ont ></ f ont ></ b></ t d>
<td w dth="10% bgcol or ="#CBDCAD' align="right" styl e="border -
right-col or: #@@QA; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Seri f"><&For nat Percent ((Int QM int Total ), 0) %
&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
<tr>
<td w dth="30% bgcol or ="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="M Sans Serif">Assertiveness</ font>< b></td>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><b>
<font size="1"><font face="Ms Sans Serif" >l nt ASSYe</ f ont ></ f ont ></ b></ t d>
<td wdth="109% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #@QQ; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Serif"><%&For nat Percent ((I nt ASSintTotal ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
Jtr>
<tr>
<td wdth="30% bgcol or="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif">Adaptability/H exability</ font><b>/td>
<td wdth="10% bgcol or="#CBDCAD' al i gn="cent er " ><b>
<font size="1"><font face="Ms Sans Serif"><%l nt ADANG</ f ont ></ f ont ></ b></ t d>
<td wdth="10% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #@@Q; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Seri f"><&For nat Percent ((1 nt ADY i nt Total ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
<Jtr>
<tr>
<td wdth="25% bgcol or="#79AECC' rowspan="3" al i gn="cent er"><b>
<font size="1" face="Ms Sans Serif">Readi ness<br>
<&l nt RDYY&&nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp;
<O&For nat Per cent ((Int RDY/int Total ), 0) %</ f ont ></ b></t d>
<td wdth="30% bgcol or="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif">Trai ni ng/ Preparati on</ f ont ></ b></t d>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><>
<font size="1"><font face="Ms Sans Serif" >l nt TRE&</f ont ></ f ont ></ b></ t d>
<td wdth="109% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #@Q@Q; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Serif"><Fornat Percent ((Int TRGintTotal ), 0) %
&nbsp; &nbsp; &bsp; &bsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
Jtr>
<tr>
<td w dth="30% bgcol or ="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="M5 Sans
Serif">Certification/Qualificati on</ font>< b></td>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><b>
<font size="1"><font face="Ms Sans Serif" > nt CRIY</ f ont ></ f ont ></ b></ t d>
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<td wdth="10% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #@@Q); border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Seri f"><&For nat Percent ((I nt GRT/i nt Total ), 0) %
&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
<tr>
<tr>
<td wdth="30% bgcol or="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="M Sans Serif">Infringenent </ font >/ b></t d>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><>
<font size="1"><font face="M Sans
Seri f"><I nt | NFe</ font ></ f ont ></ b></ t d><t d wi dt h="10%
bgcol or ="#DBDCAD' align="right" styl e="border-right-
col or: #QAA); border-right-wdth: 1"><b><font size="1" face="M Sans Serif">
<O&Fornat Percent ((IntI N intTotal ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
<Jtr>
<tr>
<td w dth="25% bgcol or="#6695B0" rowspan="9" align="center"
styl e="border-left-col or: #QQ); border-left-wdth: 1"><b>
<font size="1" face="Ms Sans Serif">Vdr ki ng<br>ondi ti ons<br >
<&l nt V@&&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp;
<o&For nat Per cent ((IntV@ i nt Total ), 0) %</ f ont ></ b></t d>
<td wdth="25% bgcol or="#79AEQC' rowspan="3" al i gn="cent er"><b>
<font size="1" face="Ms Sans Serif">Envi r onnent <br >
<&l nt BENVW&&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;
<o&For nat Percent ((IntENM i nt Total ), 0) %</ f ont ></ b></t d>
<td wdth="30% bgcol or="#0BDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif">Li ghting/Li ght </ font>< b></td>
<td w dth="10% bgcol or="#CBDCAD' al i gn="cent er " ><b>
<font size="1"><font face="Ms Sans Serif"> <%l nt L% </ f ont ></ f ont ></ b></ t d>
<td wdth="10% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #Q0@A; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Serif"> <O&Fornat Percent ((IntLGI/intTotal), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></t d>
<tr>
<td wdth="30% bgcol or="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="M Sans Serif">Vat her/ Exposure</ f ont ></ b></ t d>
<td wdth="10% bgcol or="#CBDCAD' al i gn="cent er " ><b>
<font size="1"><font face="Ms Sans Serif"> <% nt VW\KE&</ f ont ></ f ont ></ b></ t d>
<td wdth="109% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #@@Q; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Serif"> <0&Fornat Percent ((IntWE& int Total ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></t d>
<Jtr>
<tr>
<td wdth="30% bgcol or="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif">BEwironnental Hazards </font></b></td>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><>
<font size="1"><font face="Ms Sans Serif"> <%l nt BHZ%%</ f ont ></ f ont ></ b></t d>
<td wdth="109% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #@Q@Q; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Serif"> <O&Fornat Percent ((IntB¥Z intTotal), 0) %
&nbsp; &nbsp; &bsp; &bsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
Jtr>
<tr>
<td w dth="25% bgcol or ="#79AECC" rowspan="3" al i gn="center">
<b><font size="1" face="Ms Sans Seri f" >Equi pnent <br >
<&l nt EP%&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;
<Y&For mat Percent ((I nt EF/int Total ), 0) %</ f ont ></ b></t d>
<td w dth="30% bgcol or ="#CBDCAD' val i gn="t op" ><b>
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<font size="1" face="Ms Sans Seri f" >Darmaged/ Lhser vi ced</ f ont ></ b></t d>
<td w dth="10% bgcol or="#CBDCAD' al i gn="cent er " ><b>
<font size="1"><font face="Ms Sans Serif"><%l nt DMI&</ f ont ></ f ont ></ b></ t d>
<td wdth="10% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #Q0@A; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Serif"><%Fornat Percent ((IntDM3 int Total ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></t d>
<tr>
<td w dt h="30% bgcol or ="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="M5 Sans Serif">lhavai | abl e/ | nappropri at e</ f ont ></ b></t d>
<td wdth="10% bgcol or="#CBDCAD' al i gn="cent er" ><b>
<font size="1"><font face="M Sans Serif"><%l nt UNN/&</f ont ></ f ont ></ b></ t d>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="right" styl e="border -
right-col or: #@@QA; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Seri f"><&Fornat Percent ((I nt UNY i nt Total ), 0) %
&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
<Jtr>
<tr>
<td wdth="30% bgcol or="#0BDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif">Dated/ Uhcertified</ font>< b></td>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><>
<font size="1"><font face="Ms Sans Serif"><%l nt DUIC&</ f ont ></ f ont ></ b></ t d>
<td wdth="10% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #Q0@QA; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Seri f"><&Fornat Percent ((1 nt DUJint Total ), 0) %
&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
Jtr>
<tr>
<td wdth="25% bgcol or="#79AEQC' rowspan="3" al i gn="cent er"><b>
<font size="1" face="Ms Sans Seri f" >Vr kspace<br >
<&l nt VIRO&&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;
<Y%&For mat Per cent ((I nt VIR i nt Tot al ), 0) %</ f ont ></ b></t d>
<td w dth="30% bgcol or="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif">nfi ni ng</ f ont ></ b></t d>
<td wdth="10% bgcol or="#CBDCAD' al i gn="cent er" ><b>
<font size="1"><font face="Ms Sans Serif" > nt CON&</ f ont ></ f ont ></ b></ t d>
<td wdth="10% bgcol or="#CBDCAD' al ign="right" styl e="bor der-
right-col or: #@QQ; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Serif"><&Fornat Percent ((Int QN intTotal ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
<Jtr>
<tr>
<td wdth="30% bgcol or="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif">ostruct ed</ f ont >/ b></t d>
<td wdth="10% bgcol or="#CBDCAD' al i gn="cent er" ><b>
<font size="1"><font face="Ms Sans Serif"><%l nt Be</ f ont ></ f ont ></ b></ t d>
<td wdth="10% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #Q0@A; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Serif"><%Fornat Percent ((IntBYintTotal ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
<Jtr>
<tr>
<td w dth="30% bgcol or="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="M Sans Serif">l naccessi bl e</f ont >/ b></t d>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><b>
<font size="1"><font face="Ms Sans Serif" > nt | NA%</ f ont ></ f ont ></ b></ t d>
<td w dth="10% bgcol or="#DBDCAD' align="right" styl e="border-
right-col or: #@Q@Q; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Serif"><&Fornat Percent ((IntIN&intTotal), 0) %
&nbsp; &nbsp; &nbsp; &nbsp; &bsp; &bsp; </ f ont ></ b></ t d>
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Jtr>
<tr>
<td wdth="25% bgcol or="#6695B0" rowspan="9" align="center"
styl e="border-|eft-col or: #QQQ); border-left-wdth: 1"><b>
<font size="1" face="Ms Sans Serif">Mai nt ai ner <br >Act s<br >
<&l nt M&&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;
<O&For nat Per cent ((Int MY int Total ), 0) %</ font ></ b></t d>
<td w dth="25% bgcol or ="#79AECC' rowspan="4" al i gn="cent er" ><b>
<font size="1" face="Ms Sans Serif">Eror<br>
<&l nt BRRY&&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;
<O&For nat Percent ((IntERR int Total ), 0) %</ f ont ></ b></t d>
<td wdth="30% bgcol or="#DBDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif">Attenti on/ Menory</font ></ b></td>
<td w dth="10% bgcol or="#CBDCAD' al i gn="cent er " ><b>
<font size="1"><font face="Ms Sans Serif"><%l nt ATT%</ f ont ></ f ont ></ b></ t d>
<td wdth="10% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #Q0@A; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Serif"><%Fornat Percent ((I ntATT/int Total ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
<Jtr>
<tr>
<td w dth="30% bgcol or ="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Seri f">Judgnent/ Deci si on</ f ont ></ b></t d>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><b>
<font size="1"><font face="Ms Sans Serif" >l nt ID@&</ f ont ></ f ont ></ b></ t d>
<td wdth="10% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #@Q@Q; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Serif"><%For nat Percent ((I ntJD3intTotal ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
Jtr>
<tr>
<td wdth="30% bgcol or="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="M5 Sans Seri f" >Know edge/ Rul e</ f ont ></ b></t d>
<td wdth="10% bgcol or="#CBDCAD' al i gn="cent er" ><b>
<font size="1"><font face="Ms Sans Serif"><%l nt KNW&</ f ont ></ f ont ></ b></ t d>
<td wdth="10% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #@@Q; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Seri f" ><&For nat Per cent ((1 nt KNWi nt Total ), 0) %
&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></t d>
<Jtr>
<tr>
<td wdth="30% bgcol or="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif">Skil |/ Techni que</ f ont ></ b></t d>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><b>
<font size="1"><font face="Ms Sans Serif" >l nt KLY</ f ont ></ f ont ></ b></ t d>
<td wdth="109% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #@Q@Q; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Seri f"><O&Fornat Percent ((1 nt K/ int Total ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
Jtr>
<tr>
<td w dth="25% bgcol or ="#79AECC' rowspan="4" al i gn="cent er">b>
<font size="1" face="Ms Sans Serif">M ol ati on<br>
<&l nt VI O&&nbsp; &bsp; &nbsp; &nbsp; &nbsp; &nbsp;
<Y&For mat Percent ((IntM QintTotal ), 0) %</ font ></ b></td>
<td w dth="30% bgcol or ="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="M5 Sans Serif">Routi ne</ font></ b></td>
<td wdth="10% bgcol or="#CBDCAD' al i gn="cent er" ><b>
<font size="1"><font face="Ms Sans Serif" > nt ROLE</ f ont ></ f ont ></ b></ t d>
<td w dth="10% bgcol or ="#CBDCAD' align="right" styl e="border -
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right-col or: #Q0@QA; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Seri f"><9&Fornat Percent ((I nt RAJ intTotal ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></t d>
<Jtr>
<tr>
<td w dth="30% bgcol or="#CBDCAD' val i gn="t op" ><b>
<font size="1" face="M Sans Serif">Infracti on</font><b></td>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><b>
<font size="1"><font face="Ms Sans Serif" > nt | NF/&</ f ont ></ f ont ></ b></ t d>
<td w dth="10% bgcol or="#CBDCAD' al ign="right" styl e="bor der-
right-col or: #@QQ; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Serif"><&Fornat Percent ((IntIN-intTotal), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
<Jtr>
<tr>
<td wdth="30% bgcol or="#DBDCAD' val i gn="t op" ><b>
<font size="1" face="M5 Sans Serif">H agrant </ f ont ></ b></t d>
<td w dth="10% bgcol or="#CBDCAD' al i gn="cent er " ><b>
<font size="1"><font face="Ms Sans Serif"><%l nt LA&</ f ont ></ f ont ></ b></ t d>
<td wdth="10% bgcol or="#CBDCAD' align="right" styl e="bor der-
right-col or: #Q0@A; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Serif"><%Fornat Percent ((IntFLGintTotal ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
<Jtr>
<tr>
<td wdth="30% bgcol or="#0BDCAD' val i gn="t op" ><b>
<font size="1" face="Ms Sans Serif">Exceptional </ font></ b></td>
<td w dth="10% bgcol or ="#CBDCAD' al i gn="cent er " ><b>
<font size="1"><font face="Ms Sans Serif" >l nt EXCQ&</ f ont ></ f ont ></ b></ t d>
<td wdth="10% bgcol or="#0BDCAD' align="right" styl e="border-
right-col or: #@QQ; border-right-wdth: 1"><b>
<font size="1" face="Ms Sans Serif"><%&For nat Percent ((I ntEXQintTotal ), 0) %
&nbsp; &nbsp; &bsp; &nbsp; &nbsp; &nbsp; </ f ont ></ b></ t d>
<Jtr>

</tabl e>
<br><gspan class="lighttext">: <a href="#top">back to top<a> :: <br><br><br>
< div>

r sCodes. MoveNext
Loop

< div>
</ span>

End Sub

<l-- #include FILE = "../common/ header. ht mi -->

Set cnd = Server. O eat e(j ect (" ADAB. Gonmand")
cnal. Acti ve(onnection = conn

str Repor t Type=Request . Querystri ng(" Nane")

Sel ect Case strReport Type

Case "Aircraft Type"
strQu="spReport By Aircraft”
strH el dNane="Aircraft FK'

Case "M shap Type"
strQnd="spReport By Type"
strA el d\anme="Type FK'
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Case "M shap d ass"
strQm="spReport By d ass"
strA el d\ane="d ass_FK'

Case "Locati on"
strQu="spReport By Location"
strH el d\ane="Locat i onl D FK'

Case "Grgani zation"
strQmd="spReport By QO gani zati on"
strF el d\ane="Q gani zati on"

Case "H scal Year"
strQm="spReport By H scal Year"
strF el d\ane="Year"

Gase Hse
Response. end

End Sel ect

cna. CommandText = str G
Set rsCGodes=cnul. Execut e

[f BEr.Nunber < 0 Then
Response. Wite "An error has occurred! <br>"
Response. Wite "Eror nunier: " & BEr.nunber & "<br>"
Response. Wite "B ror description: " & Br.description & "<br>"

Hself rsCodes. EOF Then
Response. Wi te "<cent er >b><font col or=""#F0000"">"
Response. Wite "Griteria too restrictive. "
Response. Wite "No nat chi ng records found. </ font ></ b></ cent er >"

H se%
<center><font face="Ms Sans Serif" size="5"><b>
Mshap Factors Report by <9strReport Type%</ f ont ></ cent er ></ b>
<div align="center">
<%
strLinks =
Do Wil e Not rsQodes. EGF
strGoupNane = rsCodes. H el ds("" & strH el d\ane & ")
strLinks = strLinks & " &nbsp; <a href =#" & strGoupNane & ">" & str G oupNane &
"</ a>&nbsp; "
r sGodes. MoveNext
Loop
rsQodes. MveR r st
Bui | dTabl e rsodes, strLinks
End I f

"d ose connecti ons

r sQdes. cl ose

set rsQCodes=not hi ng

conn. cl ose

set conn=not hi ng

%<l -- #include HLE ="../common/footer2. htnf -->
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CONTACT SUBDIRECTORY

index.asp

index.asp provides HFACS—ME Web point of contact information and email links
to each point of contact.

<l--#finclude HLE ="../common/ header. htn{ -->

<div align="center">
<cent er>

<tabl e border="0" cel | paddi ng="5" cel | spaci ng="0" bgcol or="#ffffff" w dt h="500">
<tr>
<tdaign="left" valign="top" col span="2">
<p align="center"><font size="3"><b>The HFACS-ME V¢b i s a prototype and as such, any
constructive feedback i s wel coned. </ b></ f ont ></ p>
<p align="center"><br>
<font size="2">Comnments relating to site design, content and
functionality. </ font></p>
<p align="center">
<a href="nai | t 0: ar boex@ps. navy. ni | ?subj ect =H-ACS-ME V¢b Feedback" >
<font size="2">HACS-ME Vébnast er </ f ont ></ a></ p>
<p align="center"><br>
<font size="2">Comments relating to website access and/or availability
</ font></ p>
<p aign="center">
<a href="nai | t 0: gazol | a@ps. navy. m| ?subj ect =HFACS-ME Vb Access/ Avai l ability">
<font size="2">HACS-ME V¢b Ste Adninistrator</ font><a></p>
<p align="center"><br>
<font size="2">Comnments relating to the H-ACS taxonony and continuing research in
this area</ font ></ p>
<p align="center">
<a href="nai | t o: RH gl ock@ps. navy. ni | ?subj ect =H-ACS-ME Taxonony/ Resear ch" >
<font size="2">HACS-ME Taxonony/ Resear ch</ f ont ></ a></ p>
<p align="cent er">&nbsp; </ p>
<Jtd>
<Jtr>

</tabl e>

</ cent er>
< div>

<l--#include HLE = "../common/footer2. htnt -->

174



HOME SUBDIRECTORY

index.asp

Index.asp is the HFACS—ME Web homepage. It provides a brief description of
the purpose of the HFACS—-ME website and has a menu bar to enable the user to move to
other parts of the website.

<ht mh>
<l-- #include FILE = "../common/ header. htmi -->

<div align="center">
<center>
<tabl e border="0" cel | paddi ng="5" cel | spaci ng="0" bgcol or="#ffffff" w dth="700">
<tr>
<tdaign="left" valign="top" col span="2">
<ing src="../inages/ hone_i nage.j pg" w dt h="395" hei ght ="194" hspace="5"
vspace="5" align="right" border="0">
<font size="2">The purpose of this site is to provide a web based safety
informati on systemthat will facilitate data collection, organization, query,
anal ysis, and reporting of maintenance errors that contribute to Naval Aviation
m shaps, equi pnent damage, and personnel injury, using the Hinan Factors Anal ysis and
Qassification System— M nt enance Extensi on (HFACS-ME) taxonony contai ned i n GPNAVY
3750. 6R </ f ont ><p>
<font size="2">The ultinate goal is to allowauthorized end users to
effortlessly access the centralized Aviati on Mshap dat abase and obtai n val uabl e
informati on, which can then be used in training, hazard identification and trend
analysis in an effort to prevent future nishaps. </font>
< p>
<p>
&nbsp;
</ p>
<Jtd>
<Jtr>
</tabl e>
</ center>
< div>
<div align="center">
<cent er >
<tabl e border="0" cel | paddi ng="0" cel | spaci ng="0" bgcol or="#ffffff">
<tr>
<td valign="top" align="center">
<br ><pr >
<span class="lighttext">
;1 <a href="#top">back to top</a> ::
<br ><br ><br >
<b><a href=http://ww nps. navy. nil / di scl ai ner/ target="_bl ank" >Gver nnent
D scl ai ner </ a></ b>
<br ><br >
<br>Last Mdified 8/ 29/ 2001
</ span><br ><br ></ t d>
<Jtr>
</ tabl e>
</ center>
< div>
</ htnh>

175



SCRIPTS SUBDIRECTORY

button functions.ijs

Button function.js is a Javascript file which defines client-side script to be
executed when certain user-interaction events (related to user clicking on
buttons/graphics) occur.

/1 Muse Rollover Functions, by Boris Bel obrad, 1999
/1 These functions work only when | MMGon. src, | MNEoff.src and
/1 TMMEclk.src are defined in docunent. IM5tag nust contain a //'nane’ attribute to
work correctly and nust be the sane as //| MNE**.
/] Function to 'activate' inages.
function i ngQrer (i ngNane) {
i f (docunent.inages & docunent[ingNane]) {
docunent [ i ngNang] . src = eval (i ngNane + "on. src");
return true;
} else {
return fal se;
}
}

/1 Function to 'deactivate' inages.
function i ngQut (i ngNane) {

i f (docunent.inages & docunent[i ngNane]) {
docurent [ i ngNane] . src = eval (i nghane + "of f.src");
return true;

} else {
return fal se;

}

}

/1 FRunction to 'click' inages.
function ingdick(i nghane) {

i f (docunent.inages & docunent [ingNane]) {
docurent [ i ngNang] . src = eval (i nghane + "cl k.src");
return true;

} else {
return fal se;

}

}
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Img.js is a Javascript file which defines client-side script to be executed when
certain user-interaction events (related to mouseover of buttons/graphics) occur.

<l--
i f (docunent.inages) {

[inkOon = new I nage();
['i nkOof f = new | nage() ;
['i nkOon. src="../i nages/ hone_on. gi f";
['i nkOof f.src="../i nmages/ hone_off.gif";

linklon = new | nage();
linkloff = new | nage();
['inklon.src="../inages/reports_on.gif";
linkloff.src="../inages/reports off.gif";

[ink2on = new | nage();
l'i nk2off = new I nage();
l'i nk2on. src="../inages/ mshap data on.gif";
l'ink2of f.src="../inmages/ nishap data off.gif";

[ink3on = new | nage();
link3of f = new | nage();
link3on.src="../inages/factor_anal ysis on.gif";
['ink3off.src="../inages/factor_anal ysis off.gif";

li nkdon = new | nage();
l'i nkdof f = new | nage() ;
['i nk4on. src="../inages/ graph_data on.gif";
link4off.src="../inages/graph data off.gif";

['i nk50n = new | nage();
['ink50f f = new | nage();
[ink5on.src="../inages/online tutorial on.gif";
link5of f.src="../inages/online tutorial off.gif";

[ink6on = new | nage();
['ink6of f = new | nage();
l'i nk6on. src="../inages/ hel p_on.gif";
l'ink6off.src="../images/ hel p_off.gif";

[ink7on = new | nage();
link7of f = new | nage();
l'i nk7on. src="../inmages/ access_policy_on.gif";
l'ink7off.src="../i mages/ access_policy_off.gif";

link8on = new | nage();
link8of f = new | nage();
['i nk8on. src="../inages/ contact_us_on. gif";
[ink8of f.src="../inages/contact _us off.gif";

}
/1-->
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style.css

Style.css defines Cascading Style Sheet implementation options used in HFACS—
ME Web pages.

a { col or: #006699; text-decoration: Uhderline }

a: hover { color: #0099QC text-decoration: none }

avisited { color: #006699; text-decoration: Underline }

a: vi sited: hover{ color: #0099QC text-decoration: none }

body { font-famly: M5 Sans Serif; font-size: 8pt; color: #333333 }

td { font-famly: M5 Sans Serif; font-size: 8pt; color: #333333 }

. bodyt ext { font-famly: M5 Sans Serif; font-size: 8pt; line-height: 1.5em color:
#333333 }

.snal | text { font-famly: M5 Sans Serif; font-size: 8pt; color: #999999 }
lighttext { font-famly: M5 Sans Serif; font-size: 7pt; color: #999999 }
.rightfeatures{ font-famly: Ms Sans Serif; font-size: 8pt; font-weight: Bold; color:
#HEFEEf }

.subheaders { font-famly: Ms Sans Serif; font-size: 8pt; font-weight: Bold; color:
#666666 }

. header s { font-famly: M5 Sans Serif; font-size: 12pt; font-weight: Bold; color:
#666666 }

. sel ect {font-famly: Arial; font-size: 8pt; color: #000000; font-weight:

nedi um }
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APPENDIX D. SQL SERVER 2000 CODE

A. SQL SERVER 2000 STORED PROCEDURES

splst Level Factors List

Ater Procedure splst Level Factors Li st

As
SET  nocount on

SH ECT DO ST NCT | 1st Level Gode 1st Level Desc
FROM thl Factors
WERE tbl Factors. [ 1st Level Code "N

return

sp2nd Level Factors List

Ater Procedure sp2nd_Level Factors_Li st
As
SET nocount on

SH ECT DO STINCT | 2ndLevel Gode 2ndLevel Desc
FROM thl Factors
WERE tbl Factors. [ 2ndLevel Code "UNK

return

sp3rd Level Factors List

Ater Procedure sp3rd_Level Factors Li st
As
SET nocount on

SH ECT DO STINCT | 3rdLevel Code 3rdLevel Desc
FROM thl Factors

WHERE tbl Factors. [ 3rdLevel Gode " UNK
GROER BY [ 3rdLevel Desc

return
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spAircraft List

Ater Procedure spAircraft List

As
SET nocount on

SHECT DSTINCT Aircraft_FK AS ACType
FRM t bl M shaps
WERE t bl M shaps. Dat abaseType = ' C

return

spAllMishaps

Ater Procedure spA | M shaps
@A shapl D int

As
SET nocount on

SHECT Mshapl D M shaplat e
Arcraft FK
Qass_FK
Type K
M shapLocat i on
QgD
Short Descri ption
LongDescri ption

FROM t bl M shaps
I NNER JA N t bl M shapLocat i on
QN thl Mshaps. Locati onl D FK = t bl M shapLocat i on. M shapLocat i onl D

WHERE M shapl D-COALESCH @4 shapl D t bl M shaps. M shapl D
CQROER BY M shapl D

return
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spMishap Year

Ater Procedure spMshap Year

As
SET nocount on

SH ECT O STINCT Year (Dat eAdd( nonth, 3, M shapDat e
FROM t bl M shaps
WHERE Year (Dat eAdd(nonth, 3, MshapDate)) 1S

t bl M shaps. Dat abaseType = ' C

return

spOrg_List

Ater Procedure spQg_List

As
SET nocount on

SHECT ODSTINCT QgD K AS QgD QOghane

FROM t bl M shaps

INNER JO N t bl O gani zati on

N tblMshaps. gD FK = thl Qgani zation. gl D
WERE tbl O gani zat i on. Dat abaseType = ' C
QRCER BY O gl D Desc

return
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spFactorDetail

Ater Procedure spFactorDetail
@A shapl D int

As
SET nocount on

SHECT thl MshapFact ors. Fact or Sunmar y
t bl M shapFact or s
Fact or Descri pti on
tbl Factors. [ 1st Level Desc
tbl Factors. [ 2ndLevel Desc
tbl Factors. [ 3rdLevel Desc

FROM t bl M shapFact or s
I NNER JA N t bl M shaps
N t bl M shapFact ors. M shapl D FK = t bl M shaps. M shapl D
INNER JON thl Factors
ON t bl M shapFact ors. [ 3rdLevel Gode FK = thl Fact ors. [ 3rdLevel Gode

WHERE (t bl M shaps. M shapl D = COALESCH @4 shapl D, t bl M shapFact or s. M shapl D FK
QROER BY  thl Factors. [ 1st Level Desc

tbl Factors. [ 2ndLevel Desc

tbl Factors. [ 3rdLevel Desc

return
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spMishapCount Filtered with Factors @query

Ater Procedure spMshapCunt_Fltered wth Factors_@uery
@uery varchar (1000

As
SET nocount on

Exec( @uery

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_FH I ter_Tabl e
WHERE (((##t bl Tenp_FH | ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM##t bl Tenp_FH I ter_Tabl e, tblFactors, tbl MshapFactors
WHERE ##t bl Tenp_F | ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
tbl Factors. [ 3rdLevel Code t bl M shapFact ors. [ 3r dLevel Gode FK
tbl Factors. [ 1st Level Code "' MG AS M5

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##tbl Tenp_F [ ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_FH | ter_Tabl e. M shapl D
FROM##t bl Tenp F Iter _Table, tblFactors, thl MshapFactors
WHERE ##t bl Tenp_F I ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
tbl Fact ors. [ 3rdLevel Gode t bl M shapFact or s. [ 3r dLevel Gode_FK
tbl Factors. [ 1st Level Gode "MC AS MC

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##t bl Tenp_FH I ter_Tabl e. M shapl D
SH ECT DO STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM##t bl Tenp_FH I ter _Table, tblFactors, thl MshapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
tbl Factors. [ 3rdLevel Code t bl M shapFact or s. [ 3r dLevel Gode_FK
tbl Factors. [ 1st Level Code "V AS VC

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_FH I ter_Tabl e
WHERE (((##t bl Tenp_FH [ ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM##t bl Tenp_FH I ter_Tabl e, tbl Factors, tbl MshapFactors
WHERE ##t bl Tenp_F | ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
tbl Factors. [ 3rdLevel Code t bl M shapFact ors. [ 3r dLevel Gode FK
tbl Factors. [ 1st Level Code "IN AS MA

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##t bl Tenp_F [ ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM##t bl Tenp_FH Iter_Table, tblFactors, tbl MshapFactors
WHERE ##t bl Tenp_F | ter_Tabl e. M shapl D = t bl M shapFact or s. M shapl D FK
tbl Factors. [ 3rdLevel Gode t bl M shapFact or s. [ 3r dLevel Gode_FK
tbl Fact ors. [ 2ndLevel Gode "'ARG AS ORG
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SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##t bl Tenp_FH [ ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM##t bl Tenp_FH I ter_Tabl e, tbl Factors, tbl M shapFactors
WHERE ##t bl Tenp_F | ter_Tabl e. M shapl D = t bl M shapFact or s. M shapl D FK
tbl Factors. [ 3rdLevel Code t bl M shapFact ors. [ 3r dLevel Gode FK
tbl Fact ors. [ 2ndLevel Gode 'SP AS SP

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter _Tabl e
WHERE (((##tbl Tenp_F | ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_H | ter_Tabl e. M shapl D
FROM##t bl Tenp_FH Iter _Table, tblFactors, thl MshapFactors
WHERE ##t bl Tenp_F I ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
tbl Factors. [ 3rdLevel Gode t bl M shapFact or s. [ 3r dLevel Gode_FK
tbl Fact ors. [ 2ndLevel Gode ' MED AS MBD

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##tbl Tenp_F | ter_Tabl e. M shapl D
SH ECT D STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM##t bl Tenp_FH Iter Table, tblFactors, tbl MshapFactors
WHERE ##t bl Tenp_F | ter_Tabl e. M shapl D = t bl M shapFact or s. M shapl D FK
tbl Fact ors. [ 3rdLevel Gode t bl M shapFact or s. [ 3r dLevel Gode_FK
tbl Factors. [ 2ndLevel Code "RV AS QRW

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp F I ter _Tabl e
WHERE (((##t bl Tenp_F [ ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM##t bl Tenp_FH Iter_Tabl e, tblFactors, tbl MshapFactors
WHERE ##t bl Tenp_F I ter_Tabl e. M shapl D = t bl M shapFact or s. M shapl D FK
tbl Factors. [ 3rdLevel Code t bl M shapFact ors. [ 3r dLevel Gode FK
tbl Fact ors. [ 2ndLevel Gode ' RDY' AS RDY,

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##tbl Tenp_FH [ ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_FH | ter_Tabl e. M shapl D
FROM##t bl Tenp_FH Iter _Table, tblFactors, thl MshapFactors
WHERE ##t bl Tenp_F | ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
thl Factors. [ 3rdLevel Gode t bl M shapFact or s. [ 3r dLevel Gode_FK
tbl Fact ors. [ 2ndLevel Gode =\ AS B\,

SHECT Gount ([ M shapl D
FROM ##t bl Tenp_F [ ter_Tabl e
WHERE (((##t bl Tenp_FH I ter_Tabl e. M shapl D
SH ECT D STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM##t bl Tenp_FH Iter _Table, tblFactors, thl MshapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
tbl Factors. [ 3rdLevel Gode t bl M shapFact or s. [ 3r dLevel Gode_FK
tbl Factors. [ 2ndLevel Code "'BEP AS EP

SHECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##t bl Tenp_FH | ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM##t bl Tenp_FH Iter_Tabl e, tbl Factors, tbl MshapFactors
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WHERE ##t bl Tenp_F I ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
tbl Factors. [ 3rdLevel Gode t bl M shapFact or s. [ 3r dLevel Gode_FK
tbl Factors. [ 2ndLevel Code " VWK AS WK

SHECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##t bl Tenp_FH | ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM##t bl Tenp_FH Iter_Tabl e, tbl Factors, tbl MshapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
tbl Factors. [ 3rdLevel Code t bl M shapFact or s. [ 3r dLevel Gode K
tbl Factors. [ 2ndLevel Code "BER AS BRR

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter _Tabl e
WHERE (((##tbl Tenp_F I ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM##t bl Tenp_FH Iter_Tabl e, tbl Factors, tbl M shapFactors
WHERE ##t bl Tenp_F | ter_Tabl e. M shapl D = t bl M shapFact or s. M shapl D FK
tbl Factors. [ 3rdLevel Gode t bl M shapFact or s. [ 3r dLevel Gode_FK
tbl Fact ors. [ 2ndLevel Gode ‘MO ASMQ

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F [ ter_Tabl e
WHERE (((##t bl Tenp_F [ ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK ' PRO AS PRO

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter _Tabl e
WHERE (((##t bl Tenp_F I ter_Tabl e. M shapl D
SH ECT DO STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM ##t bl Tenp_FH I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK 'DaC AS DOC

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter _Tabl e
WHERE (((##t bl Tenp_FH [ ter_Tabl e. M shapl D
SH ECT D STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl M shapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK 'OES AS OES

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F [ ter_Tabl e
WHERE (((##t bl Tenp_F I ter_Tabl e. M shapl D
SH ECT DO STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM ##t bl Tenp_Fi I ter_Tabl e, tbl M shapFact ors
WHERE ##t bl Tenp_F | ter_Tabl e. M shapl D = t bl M shapFact or s. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK 'RES AS RES

SHECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##t bl Tenp_FH I ter_Tabl e. M shapl D
SH ECT D STINCT ##t bl Tenp_F I ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl M shapFact ors
WHERE ##t bl Tenp_F | ter_Tabl e. M shapl D = t bl M shapFact or s. M shapl D FK
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tbl M shapFact ors. [ 3rdLevel Gode FK = ' I DQ AS 1DQ

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE ##t bl Tenp_F | ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_H | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK 'aPS AS GPS

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter _Tabl e
WHERE (((##tbl Tenp_F | ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_H | ter_Tabl e. M shapl D
FROM ##t bl Tenp_FH I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F I ter _Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK ' PRB AS PRB

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp FH I ter _Tabl e
WHERE (((##tbl Tenp_H | ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK 'MS ASMS

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##t bl Tenp_F I ter_Tabl e. M shapl D
SH ECT DO STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK " MNT' AS MNT

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##t bl Tenp_FH I ter_Tabl e. M shapl D
SH ECT D STINCT ##t bl Tenp F | ter_Tabl e. M shapl D
FROM##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK " PHY AS PHY,

SHECT Gount ([ M shapl D
FROM##t bl Tenp_F I ter _Tabl e
WHERE (((##t bl Tenp_FH I ter_Tabl e. M shapl D
SH ECT D STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl M shapFact ors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK "LIM AS LIM

SHECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##t bl Tenp_FH [ ter_Tabl e. M shapl D
SH ECT D STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM ##t bl Tenp_Fi I ter_Tabl e, tbl M shapFactors
WHERE ##t bl Tenp_F | ter_Tabl e. M shapl D = t bl M shapFact or s. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK 'amm AS QM

SHECT Gount ([ M shapl D
FROM##t bl Tenp_F I ter_Tabl e
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WHERE ##t bl Tenp FH I ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_H | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp _F | ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK ' ASS AS ASS

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter _Tabl e
WHERE (((##tbl Tenp_F | ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_H | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F I ter _Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK "ADA AS ADA

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter _Tabl e
WHERE (((##tbl Tenp_H | ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_H | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp _F [ ter _Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK "TRG AS TRG

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##t bl Tenp_F [ ter_Tabl e. M shapl D
SH ECT DO STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK Ok AS CRT

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter _Tabl e
WHERE (((##t bl Tenp_F I ter_Tabl e. M shapl D
SH ECT D STINCT ##t bl Tenp_F I ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK "INF AS | NF

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter _Tabl e
WHERE (((##tbl Tenp_FH I ter_Tabl e. M shapl D
SH ECT D STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl M shapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK "LGI AS LGT

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##t bl Tenp_FH I ter_Tabl e. M shapl D
SH ECT D STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM ##t bl Tenp_Fi I ter_Tabl e, tbl M shapFact ors
WHERE ##t bl Tenp_F | ter_Tabl e. M shapl D = t bl M shapFact or s. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK " VWE AS WE

SHECT Gount ([ M shapl D
FROM ##t bl Tenp_F [ ter_Tabl e
WHERE (((##t bl Tenp_FH I ter_Tabl e. M shapl D
SH ECT D STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl M shapFactors
WHERE ##t bl Tenp_F | ter_Tabl e. M shapl D = t bl M shapFact or s. M shapl D FK
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tbl M shapFact ors. [ 3rdLevel Gode FK = 'BEZ AS BZ

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE ##t bl Tenp_F | ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_H | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK ' DMG AS DM5

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter _Tabl e
WHERE (((##tbl Tenp_F | ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_H | ter_Tabl e. M shapl D
FROM ##t bl Tenp_FH I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F I ter _Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK "UNA AS UNA

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp FH I ter _Tabl e
WHERE (((##tbl Tenp_H | ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK 'DuC AS DC

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##t bl Tenp_F I ter_Tabl e. M shapl D
SH ECT DO STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK " QN AS AN

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##t bl Tenp_FH I ter_Tabl e. M shapl D
SH ECT D STINCT ##t bl Tenp F | ter_Tabl e. M shapl D
FROM##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK '@BS AS (BS

SHECT Gount ([ M shapl D
FROM##t bl Tenp_F I ter _Tabl e
WHERE (((##t bl Tenp_FH I ter_Tabl e. M shapl D
SH ECT D STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl M shapFact ors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK "ITNA AS I NA

SHECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##t bl Tenp_FH [ ter_Tabl e. M shapl D
SH ECT D STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM ##t bl Tenp_Fi I ter_Tabl e, tbl M shapFactors
WHERE ##t bl Tenp_F | ter_Tabl e. M shapl D = t bl M shapFact or s. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK "ATT AS ATT

SHECT Gount ([ M shapl D
FROM##t bl Tenp_F I ter_Tabl e
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WHERE ##t bl Tenp FH I ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_H | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp _F | ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK " JDG AS JDG

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter _Tabl e
WHERE (((##tbl Tenp_F | ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_H | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F I ter _Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK " KNW AS KNV

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter _Tabl e
WHERE (((##tbl Tenp_H | ter_Tabl e. M shapl D
SH ECT O STINCT ##t bl Tenp_H | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp _F [ ter _Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK RS (N AS KL

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##t bl Tenp_F [ ter_Tabl e. M shapl D
SH ECT DO STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK "'RAJ AS RQJ

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter _Tabl e
WHERE (((##t bl Tenp_F I ter_Tabl e. M shapl D
SH ECT D STINCT ##t bl Tenp_F I ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl MshapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK "IFC AS | FC

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter _Tabl e
WHERE (((##tbl Tenp_FH I ter_Tabl e. M shapl D
SH ECT D STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM ##t bl Tenp_F I ter_Tabl e, tbl M shapFactors
WHERE ##t bl Tenp_F [ ter_Tabl e. M shapl D = t bl M shapFact ors. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK "HG AS HG

SH ECT Gount ([ M shapl D
FROM ##t bl Tenp_F I ter_Tabl e
WHERE (((##t bl Tenp_FH I ter_Tabl e. M shapl D
SH ECT D STINCT ##t bl Tenp_F | ter_Tabl e. M shapl D
FROM ##t bl Tenp_Fi I ter_Tabl e, tbl M shapFact ors
WHERE ##t bl Tenp_F | ter_Tabl e. M shapl D = t bl M shapFact or s. M shapl D FK
t bl M shapFact or s. [ 3r dLevel Gode_FK "BEXC AS BEXC

SHECT Gount (##t bl Tenp_F | ter_Tabl e. [ M shapl D
FROM ##t bl Tenp_F [ ter_Tabl e
AS Tot al M shaps;

return
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spReport By Aircraft

Ater Procedure spReport By Aircraft
As
SET  NOOONT ON

CREATE TABLE #nResul t 3
Arcraft FK varchar (255

ADAint DEFALLT O ASS int DEFAULT O, AIT int CEHALT O
QM int DCEALT O GQNint DEALTO RT int DEFAULTO
CES int DEALT O MG int DEFAULT O, DOC int DEAWLT O
DCint DEAUTO BYZ int DHALT O, BEXCint DEALT O
FLG int DEALLT O IDQ int DEFAULT O, IFC int CEHALT O
INAint DBFALLT O, INF int CEALT O, JDG int DEAUT O
KNW int DEALT 0 LGr int DCEFAULT O, LIM int DEALT O
MS int DEALT O MNT int DEHFALLT O, @BS int DEFAUTO
@S int CEALT O PHY int DEFALT O, PRB int DEAUTO
PRO int DEALT O RES int DHFALT O, R int DEFAUT O
KL int DEFAULT O TRG int DEHALT 0, WNA int DEALLT O
UK int DEAULTO WE int DEFALLT O

CREATE TABLE #nResul t 2
Arcraft FK varchar (255
QAW int [CEALT O B\V int DHALT O, EP int DEFAULTO
BR int DEALT O MD int DHALT O, OGRG int DEALT O
ROy int DEALT 0 SP int DEFALT O, UK int DEALT O
MO int DEFAUTO WK int DEFAULT O

CREATE TABLE #nResul t 1
Arcraft_FK varchar (255

M\ int DEALT O MC int DEHALTO M int DEALTO
WIN int DEALT O VW int DEFAULT O

CREATE TABLE #nResul t H nal
Arcraft FK varchar (255
ADAint DEFAUT O ASS int DEFAULT O, ATT int DCEALT O
QM int DCEALT O QN int DEALT O RT int CEALT O
CES int DEALT O MG int DEFAULT O, DOC int DEHALT O
DCint DEFAUT O, BZ int DEFALT O, BXCint DEFAUT O
FLG int DHALT O IDQ int DEHALT O, IFC int DEALT O
INAint DEFALLT O INF int DEFALLT O, JDG int DEFALT O
KNW int DEFALLT O LIMint DEFALLT O LGr int DOEAUT O
MS int DEALT O MT int DEHFALLT O, @BS int DEALT O
@S int CEHALT O PHY int DEHALT O, PRB int DEHALT O
PRO int DEALLT O RES int DEHFAULT O, R int DEALT O
KL int OEFAULT O TRG int DEALT O, WNA int DEALT O
WE int DEFALT 0, GRW int [CEFALT 0, WK int DEFAULT O
B\V int DEALT O BEP int DEHALT O, HBR int DEFALTO
MD int DEALLT O G int CEFALT O, RDY int DEAULT O
SP int DOEALT O MO int DEHALT O, M\ int DEHALTO
MC int DHALTO M int DEHALTO W int DEALT O

------------------------------------ FCR TH RD LEVEL FACTGRS

--Build atenp table and update the null val ues to ' None"

SHECT Mshapl D |[3rdLevel Gode], Aircraft FK | NTO #nTenp3
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FROM [ vwReport By Aircraft_3

UPDATE #nTenp3
SET Arcraft FK = ' None'
WHERE Arcraft_FKis
--Now run the crosstab
| NSERT #nResul t 3
BEXEC dbo.rac @rpcol = Aircraft FK , @vtcol = [ 3rdLevel Gode] ', @ransform count (*)'
@rom="#nTenp3', @here=""', @rintagg='n',@rand totals='n', @owtotal s='n
@nptycel | = O

--Build a tenp table and update the null val ues to ' None"
SHECT Mshapl D [ 2ndLevel Gode|, Aircraft FK | NIO #nTenp2
FROM [ vwReport By Aircraft 2

UPDATE #nTenp2
SET Arcraft_FK ="' None'
WHERE Aircraft FKis
--Now run the crosstab
| NSERT #nResul t 2
BXEC dbo.rac @rpcol = Aircraft_FK, @vtcol = [ 2ndLevel de]', @ransform-' count (*)'
@rom="#nTenp2' , @here=""', @rintagg=n',@rand totals='n', @owtotal s='n'
@nptycel | = 0

--------------------------------- FCR H RST LEVEL FACTGRS
--Build a tenp table and update the null val ues to ' None"
SHECT Mshapl D |[1stLevel Gode], Aircraft_FK | NIO #nTenpl
FROM [ vwReport By Aircraft_1

UPDATE #nTenpl
ST Arcraft_FK = ' None'
WERE Aircraft FKis
--Now run the crosstab
| NSERT #nResul t 1
BXEC dbo.rac @rpcol = Aircraft_FK, @vtcol = [1st Level Gode]', @ransform count (*)'
@rom="#nTenpl' , @here=""', @rintagg=n,@rand totals='n", @owtotal s=n'
@nptycel | = 0

INSERT  #nResul t A nal
SHECT dbo #nResult3. Aircraft FK dbo. #nResul t 3. ADA  dbo. #nResul t 3. ASS
dbo. #nResul t 3. ATT, dbo. #nResul t 3. QM dbo. #nResul t 3. QN dbo. #nResul t 3. CRT.
dbo. #nResul t 3. CES, dbo. #nResul t 3. OM5  dbo. #nResul t 3. DAC  dbo. #nResul t 3. DUC
dbo. #nResul t 3. BHZ, dbo. #nResul t 3. EXC  dbo. #nResul t 3. FLG  dbo. #nResul t 3. | DQ
dbo. #nResul t 3. | FC  dbo. #nResul t 3. I N, dbo. #nResul t 3. | NF,  dbo. #nResul t 3. IDG
dbo. #nResul t 3. KNW dbo. #nResul t 3. LIM dbo. #nResul t 3. LGI, dbo. #nResul t3. M S
dbo. #nResul t 3. MNT, dbo. #nResul t 3. BS, dbo. #nResul t 3. @PS,  dbo. #nResul t 3. PHY,
dbo. #nResul t 3. PRB, dbo. #nResul t 3. PRO  dbo. #nResul t 3. RES,  dbo. #nResul t 3. RAJ
dbo. #nResul t 3. KL, dbo. #nResul t 3. TRG  dbo. #nResul t 3. UNA,  dbo. #nResul t 3. WKE
dbo. #nResul t 2. QRW dbo. #nResul t 2. WRK  dbo. #nResul t 2. BNV, dbo. #nResul t 2. EQP,
dbo. #nResul t 2. BRR  dbo. #nResul t 2. MED, dbo. #nResul t 2. ARG  dbo. #nResul t 2. RDY,
dbo. #fnResul t 2. P, dbo. #inResul t2. M O dbo. #nResul t 1. MA
dbo. #nResul t 1. MC dbo. #nResul t 1. MG dbo. #nResul t 1. WC

FROM dbo. #nResul t 3
| NNER JA N dbo. #nResul t 2
N  dbo.#nResult3. Aircraft FK = dbo. #nResul t 2. Aircraft _FK
I N\ER JA N dbo. #nResul t 1

QN dbo. #nResul t 3. Aircraft _FK = dbo. #nResul t 1. Aircraft _FK
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SHECT tblMshaps. Arcraft FK
Gount (t bl M shaps. M shapl D AS Tot al M shaps
| NTO#nResul t Tot al
FROM dbo. t bl M shaps
GOP BY tbl Mshaps. Aircraft_FK

SHECT dbo. #nResul tH nal . Aircraft FK dbo. #nResul t FH nal . ADA  dbo. #nResul t H nal . ASS

dbo. #nResul t FH nal . ATT, dbo. #nResul t A nal . QM dbo. #nResul t F nal . QN

dbo. #fnResul t A nal . GRT, dbo. #nResul t F nal . OES dbo. #nResul t F nal . DM

dbo. #nResul t F nal . DOC  dbo. #nResul t F nal . DUC  dbo. #nResul t A nal . BZ

dbo. #nResul t F nal . EXC  dbo. #nResul t F nal . LG dbo. #nResul t H nal . | DQ

dbo. #nResul tF nal . | FC  dbo. #nResul tF nal . INA dbo. #nResul t FH nal . | NF

dbo. #nResul t A nal . JIDG  dbo. #nResul t F nal . KNW dbo. #nResul t FH nal . LI M

dbo. #nResul t F nal . LG, dbo. #nResultF nal . M S dbo. #nResul t F nal . MNT,

dbo. #nResul t A nal . GBS dbo. #nResul t H nal . @PS, dbo. #nResul t A nal . PHY,
dbo. #nResul t A nal . PRB, dbo. #nResul t F nal . PRO  dbo. #nResul t F nal . RES
dbo. #fnResul t A nal . ROJ dbo. #nResul t H nal . SKL dbo. #nResul t FH nal . TRG

dbo. #nResul t A nal . UNA,  dbo. #nResul t H nal . WKE  dbo. #nResul t F nal . CRW

dbo. #nResul t H nal . WK dbo. #nResul t F nal . BNV, dbo. #nResul t H nal . ECP,

dbo. #nResul t A nal . BRR dbo. #nResul t H nal . MED, dbo. #nResul t A nal . ARG
dbo. #nResul t A nal . RDY, dbo. #nResul t F nal . SUP, dbo. #nResul tF nal . M O

dbo. #nResul t FH nal . MA dbo. #nResul t FH nal . MC  dbo. #nResul t F nal . MG

dbo. #nResul t F nal . WC  dbo. #nResul t Tot al . Tot al M shaps

FRM dbo. #nResul t A nal

[ NNER JQ N dbo. #nResul t Tot al

ON dbl . #nResul t F nal . Ai rcraft _FK=dbo. #nResul t Total . Aircraft_FK
(RCER BYdbo. #nResul t Hnal . Aircraft FK

OCRCP TABLE #nResul t A nal
DRCP TABLE #nResul t Tot al
DCRCP TABLE #nResul t 3
DRCP TABLE #nResul t 2
DRCP TABLE #nResul t 1

return
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spReport By Class

Ater Procedure spReport By d ass

As

SET NOOONT QN

CREATE TABLE #nResul t 3
A ass FK varchar (255
DEFALLT O

ADA i nt
QM int DEHAUT O
CES int DEFALLT O
DICint DEAWLT O
AG int DEALT O

INAint DEFALLT O, INF

KNW i nt
MS int
as int
PRO int
KL int
UK i nt

DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
DEALLT 0
DEFALLT O

CREATE TABLE #nResul t 2
d ass_FK varchar (255

QRN int
BHR int
RDY int
MO int

DEFALLT O
DEFALLT O
DEALLT O
DEALLT O

CREATE TABLE #nResul t 1
d ass_FK varchar (255

WE int DEFALLT O

BE\V int DEALT O
MDD int DEALT O
SP int DEALT O

WK int DEFAULT O

M\ int DEALTO MC int DEALT O
WN int DEFALT O VW int DEFALT O
CREATE TABLE #nResul t H nal

d ass_FK varchar (255

ADAint DEFALT O ASS int DEHAWLT O
QM int DEFAUT O QNint DEALT O

CES int DEALT O MG int DEALT O
DICint DEFALT O BYZ int DEFALT O
FLG int DEALT O IDQ int DEFAULT O
INAint CEFAULT O INF int DEALT O
KNW int CEFALLT O LIMint DEALLT O

MS int DEFALT O MNT int DEFALLT O
aS int DEFAUT O PHY int DEALT O
PRO int DEHALT O RES int DEALT O
KL int OEFAUT O TRG int DEFALT O
WE int DEFALT 0, CQRW int DEHAULT 0, WK
BV int DEFALT 0 BE®P int DEAULT O
MD int DEALT O G int CEFAUT O
SP int OEFAUT O MO int DEALTO
MC int DEALT O MG int DEFALT O

ASS int DEFAULT O, ATT int DOEALT O
GNint DEALT O, ORI int [CHALTO
DMG int DEFALT O, DOC int DEFALT O
B int DEALT O, BEXCint DEALT O

IDQ int DEFAULT O, IFC int DCEHALT O

int DEFALT O, JDG int DEALT O

LGI int DEFALT O, LIM int DEALT O
MNT int DEFALLT O, @GBS int DEFAULT O
PHY int DEFALT O, PRB int DEALT O
RES int DEFAULT 0, RAJ int DEALT O
TRG int DEFAULT O, WNA int DEFALLT O

BE® int DEALT O
G int DEALT O
U int DEFALLT O

MG int DEFALTO
ATT int DEAULT O
CRT int DEALLT O
DXC int DEFAUT O
BEXCint DEFALT O
IFC int DEFAULT O
JDG int DEFALLT O
LGr int DEFAULT O
@BS int DEFALLT O
PRB int DEAULT O
R int DEFALT O
UA int DEFALLT O
int DEFALLT O

ERR int DEAULT O
ROY int DEFALT O
M\ int DEFALTO
VC int CEFALT O

FOR TH RD LEVEL FACTARS

--Build a tenp table and update the null val ues to ' None"

SHECT MshaplD
3rdLevel de
Qass FK
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INTO #nTenp3
FROM |[vwReport By dass 3

UPDATE #nTenp3
SFT dass KK ="None
WERE Qass FKis
--Now run the crosstab
| NSERT #nResul t 3
BXEC dbo.rac @rpcol = dass_FK, @vtcol = [3rdLevel Gode] ', @ransforn¥ count (*)'
@rom="#nTenp3' , @here=""', @rintagg=n,@rand totals='n'", @owtotal s='n'
@nptycel | = 0

--Build a tenp table and update the null val ues to ' None"
SHECT Mshapl D [ 2ndLevel Gode], dass FK | NTO #nTenp2
FROM [vwReport By dass 2

WPDATE #nTenp?2
SET dass K ="None'
WERE Qass FKis
--Now run the crosstab
| NSERT #nResul t 2
BEXEC dbo. rac @rpcol = Qass FK, @vtcol = [ 2ndLevel Gode] ', @r ansf orm=' count (*)'
@rom="#nTenp2' , @here=""', @rintagg=n',@rand totals='n', @owtotal s=n'
@nptycel | = 0

------------------------------- FCR F RST LEVEL FACTGRS
--Build a tenp table and update the null val ues to ' None"
SHECT Mshapl D |[1stlLevel Gode], dass FK | NIO #nTenpl
FRM |[vwReport By dass 1

UPDATE #nTenpl
SET dass FK = ' None'
WERE Qass FKis
--Now run the crosstab
| NSERT #nResul t 1
EXEC dbo.rac @rpcol = dass FK, @vtcol = [ 1st Level Gode] ', @ransf orm= count (*)'
@rom="#nTenpl' , @here=""', @rintagg=n',@rand totals='n', @owtotal s='n'
@nptycel | = 0

INSERT  #nResul t A nal
SHECT dbo. #nResul t3. d ass_ FK dbo. #nResul t 3. ADA  dbo. #nResul t 3. ASS
dbo. #nResul t 3. ATT, dbo. #nResul t 3. QM dbo. #nResul t 3. QN dbo. #nResul t 3. CRT.
dbo. #nResul t 3. DES, dbo. #nResul t 3. DM5  dbo. #nResul t 3. DAC  dbo. #nResul t 3. DUC
dbo. #nResul t 3. BEHZ, dbo. #nResul t 3. EXC  dbo. #nResul t 3. FLG dbo. #nResul t 3. | DQ
dbo. #nResul t 3. | FC  dbo. #nResul t 3. I N, dbo. #nResul t 3. | NF,  dbo. #nResul t 3. IDG
dbo. #nResul t 3. KNW dbo. #nResul t 3. LIM  dbo. #nResul t 3. LGT, dbo. #nResul t3. M S
dbo. #nResul t 3. MNT, dbo. #nResul t 3. (BS, dbo. #nResul t 3. APS,  dbo. #nResul t 3. PHY,
dbo. #nResul t 3. PRB, dbo. #nResul t 3. PRO  dbo. #nResul t 3. RES,  dbo. #nResul t 3. RAJ
dbo. #nResul t 3. KL, dbo. #nResul t 3. TRG  dbo. #nResul t 3. UNA,  dbo. #nResul t 3. WKE
dbo. #nResul t 2. RV dbo. #nResul t 2. WK dbo. #nResul t 2. BNV, dbo. #nResul t 2. EQP
dbo. #fnResul t 2. BRR  dbo. #nResul t 2. MDD dbo. #nResul t 2. (ARG  dbo. #nResul t 2. RDY,
dbo. #nResul t 2. P, dbo. #nResul t2. M O dbo. #nResul t 1. MA  dbo. #nResul t 1. MC
dbo. #nResul t 1. M5  dbo. #nResul t 1. VC
FROM dbo. #nResul t 3
| N\ER JA N dbo. #nResul t 2
ON dbo. #nResul t 3.  ass_FK = dbo. #nResul t 2.  ass_FK
I N\ER JA N dbo. #nResul t 1
ON dbo. #nResul t 3. d ass_FK = dbo. #nResul t 1. d ass_FK
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SHECT

tbl M shaps. d ass_FK

Gount (t bl M shaps. M shapl D AS Tot al M shaps
INTO #nResul t Tot al

FROM dbo. t bl M shaps
@GOP BY tbl Mshaps. d ass_FK

SH ECT dbo. #nResul t Fi nal . d ass_ FK dbo. #nResul t FH nal . ADA  dbo. #nResul t H nal . ASS

dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t H nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t A nal

ATT

dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal

€0
bES
DuC
FLG
I NA
KNW
MS

dbo. #nResul t F nal
dbo. #nResul t F nal

QN
DMG

dbo. #nResul t A nal . BZ

dbo. #nResul t F nal

dbo. #nResul t F nal

dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t A nal

1DQ
I NF
LM

dbo. #nResul t A nal . MA  dbo. #nResul t F nal . MC  dbo. #nResul t H nal . MG
dbo. #nResul t H nal . V¢ dbo. #nResul t Tot al . Tot al M shaps

FROM dbo. #nResul t F nal

I N\ER JQ N dbo. #nResul t Tot al
ON dbl . #nResul t F nal . d ass_FK=dbo. #nResul t Tot al . d ass_FK

CQROER BY dbo. #nResul t H nal . @ ass_ FK

DRCP TABLE #nResul t F nal
DRCP TABLE #nResul t Tot al
DRCP TABLE #nResul t 3
ODRCP TABLE #nResul t 2
DRCP TABLE #nResul t 1

return
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spReport By FiscalYear

Ater Procedure spReport By H scal Year

As
SET NOOONT QN

CREATE TABLE #nResul t 3
Year int,

ADAint DEHAUT O
QM int DEHAULT O
CES int DEALT O
DLCint [OEALT O
AG int DEFALT O
INAint DEFALLT O, IN-F
KNW int DEALT O
MS int DEALT O
@S int DHAUTO
PRO int DOEALLT O
KL int DEALT O
UNK int [OEALT 0

CREATE TABLE #nResul t 2
int

ARV int DEFAUT O

BR int DEFALT O

ROY int DEFALT O

MO int CEAWLT O

CREATE TABLE #nResul t 1
Year int
M\ int DEALTO
WN int DEFALT O

CREATE TABLE #nResul t FH nal
Year int,

int DCEALT O
int DEHALT O
int DEFALLT O
int CEFALLT O
int DOEALT O
int DEHFALLT O
int DEFALLT O
int DCEALT O
int DOEALT O
int DEALT O
int DEFALLT O
int DOEFAULT O
int DOEALT O
int DCEALT O
int DEFALLT O
MC int DCEALLT O

55258352205 088

int

ASS int DCEFAULT O
QNint DEFALT 0

DMG int DEFALLT O
BZ int DEFALT O
IDQ int CHFAUT O

DEFALLT 0

LGT int DEFALLT O
MT int DEFALLT O
PHY int DEFALLT O
RES int DEFALLT O
TRG int DEFAULT O

WE int DEFALLT O

B\W int
MD int
SP int
WK int

nt
nt

55

7

int
QN int
int
int
int
int
int
int
int
i nt
int
i nt
int
i nt
MO int
MG int

Z858

-—=—
<

GEERIEE

DEFALLT O

DEALLT O

DEALLT O
DEALLT O

DEALLT O
DEFALLT O

DEFALLT O
DEALLT O
DEFALLT O
DEHALLT O
CEAULT O
CEFAULT O
CEALLT O
CEALLT O
CEALLT O
CEAULT O
CEALLT O
CEALLT O
CHAULT O
CEFAULT O
CEALLT O
CEALLT O

ATT int DEFAULT O
CRT int DEALLT O
DXC int DEFALT O
BEXCint DEFALT O

IFC int DEFALLT O

JDG int [HEALLT O

LIM int DEFALT O
BS int DEAULT O
PRB int DEALLT O
RQJ int DEFALT O
UNA int DEFALLT O

BE@® int DEALT O
G int DEALT O
UK int DEFALLT O

MG int DEFAUTO

ATT int DEAULT O
CRT int DEALLT O
DXC int DEFAUT O
BEXCint DEFALT O
IFC int DEFAULT O
JDG int DEFALLT O
LGr int DEFAUT O
BS int DEFALLT O
PRB int DEAULT O
R int DEFALT O
UA int DEFALLT O
VWK int DEFALLT O
ERR int DEAULT O
ROY int DEFALT O
M\ int DEFAULTO
VC int CEFALT O

FOR TH RD LEVEL FACTARS

--Build a tenp table and update the null val ues to ' None"

SHECT MshaplD [ 3rdLevel Gode

FROM [ vwReport By H scal Year 3

Year
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| NTO #nTenp3



UPDATE #nTenp3
SET Year e
WHERE Year is
--Now run the crosstab
| NSERT #nResul t 3
EXEC dbo. rac @rpcol = Year', @vtcol = [ 3rdLevel Gode]', @ransform count (*)'
@rom- #nTenp3', @here=""', @rintagg='n', @rand totals=n', @owtotal s='n'
@nptycel | = 0

---------------------------------- FOR SECGO\D LBEVEL. FACTGRS
--Build a tenp table and update the null val ues to ' None"
SHECT Mshapl D [ 2ndLevel Gode], Year | NTO #nTenp2
FROM [ vwReport By H scal Year 2

UPDATE #nTenp2
ST Year o
WHERE Year is
--Now run the crosstab
| NSERT #nResul t 2
BEXEC dbo. rac @rpcol = Year', @vtcol = [ 2ndLevel Gode] ', @ransform count (*)'
"#nTenp2' , @here=""', @rintagg=n',@rand_totals='n', @owtotal s='n
@nptycel | = 0'

----------------------------------- FOR A RST LEVEL FACTGRS
--Build a tenp table and update the null val ues to ' None"
SHECT Mshapl D

1st Level Gode
Year

| NTO #nTenpl

FRM [ vwReport By F scal Year 1

UPDATE #nTenpl
SET Year ‘o
WHEE Year is
--Now run the crosstab
| NSERT #nResul t 1
EXEC dbo. rac @rpcol = Year', @vtcol = [ 1st Level Gode]', @ransform: count (*)'
"#nTenpl' , @here="', @rintagg=n',@rand totals='n', @owtotal s='n'
@nptycel | = 0

INSERT  #nResul t A nal

@rom

SHECT dbo.#nResul t3. Year, dbo.#nResul t3. ADA  dbo. #nResul t 3. ASS dbo. #nResul t 3. ATT.

dbo. #nResul t 3. M dbo. #nResul t 3. QN dbo. #nResul t 3. CRT, dbo. #nResul t 3. DES
dbo. #fnResul t 3. DM5  dbo. #nResul t 3. DOC  dbo. #nResul t 3. DUC  dbo. #nResul t 3. BZ
dbo. #nResul t 3. EXC  dbo. #nResul t 3. FLG dbo. #nResul t 3. I DQ dbo. #nResul t 3. | FC
dbo. #nResul t 3. | NA  dbo. #nResul t 3. | N, dbo. #nResul t 3. JIDG  dbo. #nResul t 3. KNW
dbo. #nResul t 3. LIM dbo. #nResul t 3. LGT, dbo. #nResul t3. M'S  dbo. #nResul t 3. MNT.
dbo. #fnResul t 3. BS, dbo. #nResul t 3. APS, dbo. #nResul t 3. PHY, dbo. #nResul t 3. PRB
dbo. #nResul t 3. PRO  dbo. #nResul t 3. RES, dbo. #nResul t 3. ROJ  dbo. #nResul t 3. SKL
dbo. #nResul t 3. TRG dbo. #nResul t 3. UNA,  dbo. #nResul t 3. WKE,  dbo. #nResul t 2. CRWV
dbo. #nResul t 2. VWK dbo. #nResul t 2. B\V, dbo. #nResul t 2. BEQP, dbo. #nResul t 2. BRR
dbo. #fnResul t 2. MED,  dbo. #nResul t 2. ORG  dbo. #nResul t 2. RDY, dbo. #nResul t 2. SLP
dbo. #nResul t2. M O dbo. #nResul t 1. MA  dbo. #nResul t 1. MC  dbo. #nResul t 1. M5
dbo. #fnResul t 1. WC

FROM dbo. #nResul t 3

I N\ER JA N dbo. #nResul t 2

ON dbo. #nResul t 3. Year dbo. #nResul t 2. Year

I N\ER JA N dbo. #nResul t 1

ON dbo. #nResul t 3. Year dbo. #nResul t 1. Year
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SHECT #nTenp3. Year
Gount (O stinct #nTenp3. Mshapl D AS Tot al M shaps
I NTO #nResul t Tot al

FROM #nTenp3

GQROP BY #nTenp3. Year

SH ECT dbo. #nResul t F nal . Year, dbo. #nResul t F nal . ADA  dbo. #nResul t A nal . ASS

dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t H nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t A nal

ATT

dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t H nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal

5527835220508

dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t A nal

=78&a0

GEEEREE

<
@)

dbo. #nResul t H nal . MA  dbo. #nResul t F nal . MC  dbo. #nResul t H nal . MG
dbo. #nResul t H nal . VC  dbo. #nResul t Tot al . Tot al M shaps

FROM dbo. #nResul t A nal

I N\NER JA N dbo. #nResul t Tot al

CN dbl

#nResul t F nal . Year

CRCER BY dbo. #nResul t F nal . Year

DRCP TABLE #nResul t A nal
OCRCP TABLE #nResul t Tot al
DRCP TABLE #nResul t 3
DCRCP TABLE #nResul t 2
DRCP TABLE #nResul t 1

return
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spReport By Location

Ater Procedure spReport_By Location

As

SET NOOONT QN

CREATE TABLE

#nResul t 3

Locationl D FK varchar (255),
nt CEFALLT O, ASS int

ADA i
QM int
CES int
DUC int
AG int
INA int
KNW i nt
MS int
as int
PRO int
KL int
UK int

CREATE TABLE

DEALLT O
DEALLT 0
DEALLT O
DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
DEALLT O
DEFALLT O

#nResul t 2

i nt
int
int
int
i nt
int
int
int
int
int
int

78015078538

Locationl D FK varchar (255),

QRN int
BHR int
RDY int
MO int

CREATE TABLE

DEFALLT O
DEALLT O
DEALLT O
DEALLT O

#nResul t 1

int
i nt
int
int

2652

Locationl D FK varchar (255),
M\ int DEFAULT O
WIN int DEFAULT O

CREATE TABLE #nResul t F nal

int
i

NC
VC int

Locationl D FK varchar (255),

int
i nt
int
int
int
i nt
int
int
int
i nt
int
int
int
i nt
int
MC int

552528352205 088

DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
DEFALLT O
DHALLT O
DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
DEFALLT O
DEALLT O

int
int
int
int
int
int
int
int
int
i nt
int
i nt
int
i nt
MO int
MG int

285885

-—=—
<

GEERIEE

DEFALLT O
DEALLT O
DEFALLT O
DHALLT O
DEFALLT O
DEALLT O
DEALLT O
DEALLT O
DEFALLT O
DEALLT O
DEALLT O
DEFALLT O

DEFALLT O
DEFALLT O
DEALLT O
DEALLT O

DEALLT O
DEFALLT O

DEFALLT O
DEALLT O
DEFALLT O
DHALLT O
CEAULT O
CEFAULT O
CEALLT O
CEALLT O
CEALLT O
CEAULT O
CEALLT O
CEALLT O
CHAULT O
CEFAULT O
CEALLT O
DEALLT O

ATT int
CRT int
DC int
BXC int
IFC int
JOG int
LIM int
BS int
PRB int
RQJ int
UNA int
EP int
aG int
UNK int
MG int
ATT int
CRT int
DOC int
BEXC int
IFC int
JOG int
LGr int
S int
PRB int
RQJ int
UNA int
WK int
BR int
ROY int
M\ int
VC int

FOR TH RD LEVEL FACTARS

--Build a tenp table and update the null val ues to ' None"

e the null values to ' None"
SHECT Mshapl D [ 3rdLevel Gode

I NTO #nTenp3

Locati onl D FK
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DEFALLT O
DEALLT O
DEFALLT O
CEALLT O
CEAULT O
CEAULT O
CEALLT O
CEALLT O
CHAULT O
CEAULT O
CEALLT O

CEAULT O
CHAULT O
CEAULT O

DEALLT O

CHAULT O
CHAULT O
CEALLT O
CEALLT O
CEAULT O
CHEAULT O
CEALLT O
CEALLT O
CHAULT O
CEFAULT O
CEALLT O
CEALLT O
CEAULT O
CEAULT O
DEALLT O
DEALLT O



FROM [ vwReport By Location_3

UPDATE #nTenp3

SET  Locationl D FK = ' None'
WHERE LocationlD FK i s
--Now run the crosstab

| NSERT #nResul t 3

BEXEC dbo. rac @r pcol
@r ansf or m' count (*)"

@owtotal s=' n'

--Build a tenp table and update the null val ues to ' None"
Locat i onl D FK | NTO #nTenp2

SHECT Mshapl D

2ndLevel Gode

FROM [ vwReport By Location 2

UPDATE #nTenp2

SET  Locationl D FK = ' None'
WHERE LocationlD K is
--Now run the crosstab

| NSERT #nResul t 2

BXEC dbo. rac @r pcol
@r ansf or n¥' count (*)'
@npt ycel |

@ow total s='n'

SHECT Mshapl D
1st Level Gode

Locati onl D FK

INTO #nTenpl

|0|

FROM [ vwReport By Location_1

UPDATE#nTenpl

SET  Locationl D FK = ' None'
WHERE LocationlD FK i s
--Now run the crosstab

| NSERT #nResul t 1

EXEC dbo. rac @rpcol = Locationl D FK , @vtcol = [ 1st Level Gode]
@rintagg=n', @rand_total s=' n'

@rom =" #nTenpl'
@nptycel | = O

@here=""'

INSERT  #nResul t H nal
SHECT dbo. #nResul t 3. Locati onl D FK dbo. #nResul t 3. ADA

dbo. #nResul t 3. ATT,
dbo. #nResul t 3. CES
dbo. #nResul t 3. BZ
dbo. #nResul t 3. | FC
dbo. #nResul t 3. KNW
dbo. #nResul t 3. MNT,
dbo. #nResul t 3. PRB
dbo. #nResul t 3. KL
dbo. #nResul t 2. ARV
dbo. #fnResul t 2. BRR
dbo. #nResul t 2. P,

dbo. #nResul t 3. QM
dbo. #nResul t 3. DM5
dbo. #nResul t 3. EXC
dbo. #nResul t 3. | NA
dbo. #nResul t 3. LIM
dbo. #nResul t 3. (BS
dbo. #nResul t 3. PRO
dbo. #nResul t 3. TRG
dbo. #nResul t 2. WK
dbo. #nResul t 2. MED
dbo. #tnResul t 2. M O

dbo. #fnResul t 1. M5 dbo. #nResul t 1. WC

FROM dbo. #nResul t 3

I NNER JA N dbo. #nResul t 2
ON dbo. #nResul t 3. Locati onl D FK = dbo. #nResul t 2. Locat i onl D FK

©@here=""'

@rintagg=n'

"Locationl D K, @vtcol = [3rdLevel Gode]'
@rom =" #nTenp3'
@npt ycel | = 0

FCR SECOND LEVEL FACTCRS

@here=""

dbo. #nResul t 3. QN
dbo. #nResul t 3. DAC
dbo. #nResul t 3. LG
dbo. #nResul t 3. | NF
dbo. #nResul t 3. LGT,
dbo. #nResul t 3. OPS
dbo. #nResul t 3. RES
dbo. #nResul t 3. LNA
dbo. #nResul t 2. B\V,
dbo. #nResul t 2. (RG

"Locationl D FK, @vtcol = [ 2ndLevel Gode] '

@rom =" #nTenp2' @rintagg="'n, @rand_total s=' n'

FCR A RST LBEVEL FACTGRS
--Build a tenp table and update the null val ues to ' None"

@ow total s=' n'

dbo. #nResul t 3. ASS
dbo. #nResul t 3. CRT,
dbo. #nResul t 3. DUC
dbo. #nResul t 3. 1 DQ
dbo. #nResul t 3. JDG
dbo. #nResul t3. M S
dbo. #nResul t 3. PHY,
dbo. #nResul t 3. RAJ
dbo. #nResul t 3. WKE
dbo. #nResul t 2. EP,
dbo. #nResul t 2. RDY,

dbo. #nResul t 1. MA  dbo. #nResul t 1. MC
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@rand_total s=' n'

@r ansf or n¥' count (*)'



I NNER JA N dbo. #nResul t 1
N dbo. #nResul t 3. Locat i onl D FK = dbo. #nResul t 1. Locat i onl D FK

SHECT

t bl M shaps. Locat i onl D FK

Gount (tbl M shaps. Mshapl D AS Tot al M shaps
INTO #nResul t Tot al

FROM dbo. t bl M shaps
GOP BY tbl M shaps. Locati onl D FK

SHECT dbo. #nResul t H nal . Locationl D FK dbo. #nResul t H nal . ADA  dbo. #nResul t H nal . ASS

dbo. #nResul t A nal . ATT, dbo. #nResul t A nal . QM dbo. #nResul t F nal . QN
dbo. #nResul t F nal . GRT, dbo. #nResul t A nal . DES, dbo. #nResul t A nal . DMG
dbo. #nResul t F nal . DOC  dbo. #nResul t H nal . DUC  dbo. #nResul t A nal . BHZ
dbo. #nResul t A nal . EXC  dbo. #nResul t H nal . LG dbo. #nResul t H nal . | DQ
dbo. #nResul t FH nal . | FC  dbo. #nResul t F nal . | N, dbo. #nResul t F nal . | NF
dbo. #nResul t F nal . JDG  dbo. #nResul t A nal . KNW dbo. #nResul t F nal . LI M
dbo. #fnResul t A nal . LGT, dbo. #nResultFnal . M S dbo. #nResul t F nal . MNT,
dbo. #fnResul t FH nal . BS, dbo. #nResul t FH nal . GPS, dbo. #nResul t H nal . PHY,
dbo. #nResul t A nal . PRB, dbo. #nResul t F nal . PRO dbo. #nResul t F nal . RES
dbo. #nResul t F nal . ROJ dbo. #nResul t F nal . KL, dbo. #nResul t A nal . TRG
dbo. #nResul t A nal . UNA  dbo. #nResul t F nal . WEE  dbo. #nResul t F nal . CRW
dbo. #nResul t A nal . WK dbo. #nResul t F nal . BNV, dbo. #nResul t H nal . EQP,
dbo. #nResul t F nal . BRR  dbo. #nResul t F nal . MED, dbo. #nResul t A nal . GRG
dbo. #nResul t FH nal . RDY, dbo. #nResul t A nal . SUP, dbo. #nResul t F nal . M O

dbo. #nResul t FH nal . MA  dbo. #nResul t FH nal . MC  dbo. #nResul t H nal . M5
dbo. #nResul t F nal . WC dbo. #nResul t Tot al . Tot al M shaps
dbo. t bl M shapLocat i on. M shaplLocat i on

FRM dbo. #nResul t A nal

I NNER JA N dbo. #nResul t Tot al

QN dbo. #nResul t F nal . Locat i onl D FK = dbo. #nResul t Tot al . Locat i onl D FK

I NNER JA N dbo. t bl M shaplLocat i on

ON dbo. #nResul t F nal . Locat i onl D FK = dbo. t bl M shapLocat i on. M shapLocat i onl D
CQRCER BY dbo. #nResul t FH nal . Locat i onl D FK

ORCP TABLE #nResul t A nal
DRCP TABLE #nResul t Tot al
DRCP TABLE #nResul t 3
DRCP TABLE #nResul t 2
DRCP TABLE #nResul t 1

return
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spReport By Organization

Ater Procedure spReport_By (O gani zation

As

SET NOOONT QN

CREATE TABLE
QgD
ADA i
QM int
CES int
DUC int
AG int
INA int
KNW i nt
MS int
as int
PRO int
KL int
UK int

CREATE TABLE
QgD
QRN int
BHR int
RDY int
MO int

CREATE TABLE
Qg DK
M\ int
WN int

CREATE TABLE
QgD
int
i nt
int
int
int
int
int
int
int
i nt
int
int
int
i nt
int

55258352205 088

#nResul t 3
var char (255),

nt DEFALLT 0, ASS int

DEALLT O
DEALLT 0
DEALLT O
DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
DEALLT O
DEFALLT O

#nResul t 2
var char (255),
DEALLT O
DEALLT O
DEALLT O
CEALLT O

#nResul t 1
var char (255) ,
DEFALLT O
DEFALLT O

#nResul t A nal
var char (255),
CEFALLT O
CEALLT O
CEALLT O
CHALLT 0
CEALLT O
CEALLT O
CHALLT O
CHALLT 0
CEFALLT O
CEALLT O
CHALLT 0
CHALLT 0
CEALLT O
CEALLT 0
CHALLT 0

MC int DEFALT O

i nt
int
int
int
i nt
int
int
int
int
int
int

78015078538

int
i nt
int
int

2652

nt
nt

55

int
i nt
int
int
int
int
int
int
int
i nt
int
i nt
int
i nt
MO int
MG int

$85¢%

=78

GEERIEE

DEFALLT O
DEALLT O
DEFALLT O
DHALLT O
DEFALLT O
DEALLT O
DEALLT O
DEALLT O
DEFALLT O
DEALLT O
DEALLT O
DEFALLT O

DEFALLT O
DEFALLT O
DEALLT O
DEALLT O

DEALLT O
DEFALLT O

DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
DEFALLT O
CEFAULT O
CEFALLT O
CEALLT O
CEAULT O
CEAULT O
CEALLT O
CEALLT O
CEAULT O
CEAULT O
CEALLT O
DEFALLT O

ATT int
CRT int
DC int
BXC int
IFC int
JOG int
LIM int
BS int
PRB int
RQJ int
UNA int

EP int
aG int
UNK int

MG int

ATT int
CRT int
DOC int
BEXC int
IFC int
JOG int
LGr int
S int
PRB int
RAQJ int
UNA int
WK int
BR int
ROY int
M\ int
VC int

FOR TH RD LEVEL FACTARS

--Build a tenp table and update the null val ues to ' None"

SHECT MshaplD [ 3rdLevel Gode

INTO #nTenp3

FROM [ vwReport By Qrgani zation_3

QglD K
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DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
CEAULT O
CEAULT O
CEALLT O
CEALLT O
CHAULT O
CEAULT O
CEALLT O

CEAULT O
CHAULT O
CEAULT O

CEALLT O

CEAULT O
CHAULT O
CEALLT O
CEALLT O
CHAULT O
CEAULT O
CEALLT O
CEALLT O
CEAULT O
CHEAULT O
CEALLT O
CEALLT O
CEAULT O
CHAULT O
DEALLT O
DEALLT O



UPDATE #nTenp3

SET QgD K ="None'

WERE QgIDFKis

--Now run the crosstab

| NSERT #nResul t 3

BEXEC dbo.rac @rpcol = 'O glD K, @vtcol = [3rdLevel Gode] ', @ransform¥ count (*)'
@rom="#nTenp3', @here=""', @rintagg=n',@rand totals='n', @owtotal s='n'
@nptycel | = 0

------------------------------------- FCR SEGOND LEVEL FACTGRS
--Build a tenp table and update the null val ues to ' None"
SHECT Mshapl D [2ndLevel Gode], G gl D FK I NTO #nTenp2

FROM [ vwReport By Qrgani zation 2

UPDATE #nTenp2

ST QgD K = "None'

WHEHEQQgIDFKis

--Now run the crosstab

| NSERT #nResul t 2

BXEC dbo.rac @rpcol = 'QglD K, @vtcol = [2ndLevel Gode] ', @ransforn¥ count (*)'
@rom="#nTenp2', @here=""', @rintagg=' n', @rand totals=n', @owtotal s='n
@nptycel | = 0

------------------------------------ FOR F RST LEVEL FACTGRS
--Build a tenp table and update the null val ues to ' None"
SHECT Mshapl D

1st Level Gode
Qg DK

INTO #nTenpl

FROM [ vwReport By Qrganization 1

UPDATE#NTenpl

SET QgD K ="None'

WEREQgIDFKis

--Now run the crosstab

| NSERT #nResul t 1

BEXEC dbo.rac @rpcol = QglD K, @vtcol = [ 1st Level Gode] ', @ransf orm=' count (*)'
@rom="#nTenpl' , @here=""', @rintagg=n',@rand totals='n', @owtotal s=n'
@nptycel | = 0

INSERT  #nResul t A nal

SHECT dbo. #nResult3. O glD FK dbo. #nResul t 3. ADA,  dbo. #nResul t 3. ASS

dbo. #nResul t 3. ATT, dbo. #nResul t 3. QM dbo. #nResul t 3. N dbo. #nResul t 3. CRT,
dbo. #nResul t 3. CES, dbo. #nResul t 3. DMG  dbo. #nResul t 3. DAC  dbo. #nResul t 3. DUC
dbo. #nResul t 3. BHZ, dbo. #nResul t 3. EXC  dbo. #nResul t 3. LG dbo. #nResul t 3. | DQ
dbo. #nResul t 3. | FC  dbo. #nResul t 3. | N, dbo. #nResul t 3. | NF,  dbo. #nResul t 3. JDG
dbo. #nResul t 3. KNW dbo. #nResul t 3. LIM dbo. #nResul t 3. LG, dbo. #nResul t3. M S
dbo. #nResul t 3. MNT, dbo. #nResul t 3. BS, dbo. #nResul t 3. GPS,  dbo. #nResul t 3. PHY,
dbo. #nResul t 3. PRB, dbo. #nResul t 3. PRO  dbo. #nResul t 3. RES,  dbo. #nResul t 3. ROJ
dbo. #nResul t 3. KL, dbo. #nResul t 3. TRG  dbo. #nResul t 3. UNA,  dbo. #nResul t 3. WKE
dbo. #nResul t 2. ARV dbo. #nResul t 2. WK dbo. #nResul t 2. BNV, dbo. #nResul t 2. BECP,
dbo. #nResul t 2. BRR  dbo. #nResul t 2. MED,  dbo. #nResul t 2. RG  dbo. #nResul t 2. RDY,
dbo. #nResul t 2. P, dbo. #nResul t2. M O dbo. #nResul t 1. MA  dbo. #nResul t 1. MC
dbo. #nResul t 1. M5 dbo. #nResul t 1. VC

FROM dbo. #nResul t 3

I N\ER JA N dbo. #nResul t 2

ON dbo. #nResul t 3. Q' gl D FK = dbo. #nResul t 2. O gl D FK

| NNER JA N dbo. #nResul t 1
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ON dbo. #nResul t 3. O gl D FK = dbo. #nResul t 1. O gl D FK

SHECT

tbl M shaps. 0 gl D FK

Gount (tbl M shaps. Mshapl D AS Tot al M shaps
INTO #nResul t Tot al

FROM dbo. t bl M shaps
GROP BY thl Mshaps. O gl D FK

SHECT dbo. #nResultF nal . O gl D KK dbo. #nResul t H nal . ADA  dbo. #nResul t H nal . ASS

dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal

ATT

dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal

v
DES
DuC
FLG
I NA
KNW
MS

dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal

=78%35

GEEERES

<
o

dbo. #nResul t H nal . MA  dbo. #nResul t F nal . MC  dbo. #nResul t F nal . M5
dbo. #nResul t F nal . WC dbo. #nResul t Tot al . Tot al M shaps
dbo. t bl M shapQ gani zat i on. M shapQ gani zat i on

FROM dbo. #nResul t F nal

I NNER JQ N dbo. #nResul t Tot al
ON dbo. #nResul t FH nal . O gl D FK = dbo. #nResul t Total . Q' gl D FK
I NNER JA N dbo. t bl M shapQ gani zati on

QN dbo. #nResul t F nal . O gl D FK = dbo. t bl M shapQ gani zat i on. M shapQ gani zat i onl D

CROER BY dbo. #nResul t H nal . O gl D FK

DRCP TABLE #nResul t A nal
ORCP TABLE #nResul t Tot al
DRCP TABLE #nResul t 3
DRCP TABLE #nResul t 2
DRCP TABLE #nResul t 1

return
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spReport By Type

Ater Procedure spReport By Type

As

SET NOOONT AN

CREATE TABLE

Type FK varchar (255),

ADA i
QM int
CES int
DUC int
AG int
INA int
KNW i nt
MS int
as int
PRO int
KL int
UK int

CREATE TABLE

Type FK varchar (255),

QRN int
BHR int
RDY int
MO int

CREATE TABLE

Type FK varchar (255),

#nResul t 3

nt DEFALLT 0, ASS int

DEALLT O
DEALLT O
DEALLT O
DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
DEALLT 0
DEALLT O

#nResul t 2
CEFALLT O
CEALLT O
CEALLT 0
CEALLT O

#nResul t 1

M\ int DEFALLT O
WIN int DEFAULT O

CREATE TABLE #nResul t F nal
Type FK varchar (255),

int
i nt
int
int
int
i nt
int
int
int
i nt
int
int
int
i nt
int

55258352205 088

DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
DEALLT O
DEALLT O
DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
DEFALLT O

MC int DEFALT O

i nt
int
int
int
i nt
int
int
int
int
int
int

78015678%38

int
i nt
int
int

2652

nt
nt

55

int
i nt
int
int
int
i nt
int
int
int
i nt
int
i nt
int
i nt
MO int
MG int

$85¢%

=78

GEERLEE

DEFALLT O
DEALLT O
DEFALLT O
DHALLT O
DEFALLT O
DEALLT O
DEFALLT O
DEHALLT O
DEFALLT O
DEALLT O
DEALLT O
DEFALLT O

DEFALLT O
DEFALLT O
DEALLT O
DEALLT O

DEFALLT O
DEFALLT O

DEFALLT O
DEALLT O
DEFALLT O
DEALLT O
CEAULT O
CEFAULT O
CEALLT O
CEALLT O
CEAULT O
CEFAULT O
CEALLT O
CEALLT O
CEAULT O
CEFAULT O
CEALLT O
DEALLT O

ATT int
CRT int
DOC int
BEXC int
IFC int
JOG int
LIM int
S int
PRB int
RQJ int
UNA int
EP int
aG int
UNK int
MG int
ATT int
CRT int
DOC int
BEXC int
IFC int
JOG int
LGr int
S int
PRB int
RQJ int
UNA int
WK int
BR int
ROY int
M\ int
VC int

FOR TH RD LEVEL FACTARS

--Build a tenp table and update the null val ues to ' None"

e the null values to ' None"
SHECT Mshapl D [ 3rdLevel Gode

I NTO #nTenp3

Type KK
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DEALLT O
DEALLT O
DEFALLT O
CEALLT O
CEALLT O
CEFAULT O
CEALLT O
CEALLT O
CEFAULT O
CEAULT O
CEALLT O

CEFALLT O
CEFAULT O
CEAULT O

DEFALLT O

CEAULT O
CEAULT O
CEALLT O
CEALLT O
CHAULT O
CHAULT O
CEALLT O
CEALLT O
CEAULT O
CEAULT O
CEALLT O
CEALLT O
CHEAULT O
CEAULT O
CEALLT O
DEALLT O



FROM [ vwReport_By Type 3

UPDATE #nTenp3

SET Type FK = ' None'
WHERE Type KK is

--Now run the crosstab
| NSERT #nResul t 3

BEXEC dbo. rac @rpcol = ' Type FK, @vtcol = [ 3rdLevel Gode] ', @ransf orm=' count (*)'

@rom="#nTenp3' , @here="', @rintagg= n',@rand totals=n'", @owtotal s='n

@nptycel | = O

FROM [ vwReport_By Type 2

UPDATE #nTenp2

SET Type FK = ' None'
WHERE Type FKis

--Now run the crosstab
| NSERT #nResul t 2

BXEC dbo. rac @rpcol = ' Type FK , @vtcol = [ 2ndLevel Gode] ', @r ansfor n¥' count (*)'

FOR SECOND LEVEL. FACTGRS
--Build a tenp table and update the null val ues to ' None"
SHECT Mshapl D [ 2ndLevel Gde|, Type FK I NTO #nTenp2

@rom="#nTenp2' , @here=""', @rintagg=n',@rand totals='n', @owtotal s='n'

@nptycel | = 0

------------------------------------ FCR A RST LBEVEL FACTGRS
--Build a tenp table and update the null val ues to ' None"

SHECT Mshapl D
1st Level Code
Type K
I NTO #nTenpl
FROM [ vwReport_By Type 1

UPDATE#nTenpl

SET Type FK = ' None'
WHERE Type FKis

--Now run the crosstab
| NSERT #nResul t 1

BEXEC dbo. rac @r pcol = Type FK , @vt col = [ 1st Level Code]’
"#nTenpl' , @here=""', @rintagg="n',@rand total s=' n'

@nptycel | = O

@r ansf or n¥' count (*)'
@ow total s='n'

INSERT #nResul t F nal

SHECT dbo. #nResul t 3. Type FK dbo. #nResul t 3. ADA  dbo. #nResul t 3. ASS

dbo. #nResul t 3. ATT, dbo. #nResul t 3. M
dbo. #nResul t 3. OES, dbo. #nResul t 3. DMG
dbo. #nResul t 3. BHZ, dbo. #nResul t 3. BEXC
dbo. #nResul t 3. | FC  dbo. #nResul t 3. | NA
dbo. #nResul t 3. KNW dbo. #nResul t 3. LI M
dbo. #nResul t 3. MNT, dbo. #nResul t 3. (BS
dbo. #nResul t 3. PRB, dbo. #nResul t 3. PRO
dbo. #nResul t 3. KL, dbo. #nResul t 3. TRG
dbo. #nResul t 2. CRV dbo. #nResul t 2. WK
dbo. #nResul t 2. BRR  dbo. #nResul t 2. MED
dbo. #nResul t 2. P, dbo. #nResult2. M O
dbo. #finResul t 1. M5 dbo. #nResul t 1. WC
FROM dbo. #nResul t 3

I N\ER JA N dbo. #nResul t 2

dbo. #nResul t 3. QN
dbo. #nResul t 3. DOC
dbo. #nResul t 3. LG
dbo. #nResul t 3. | NF
dbo. #nResul t 3. LGT.
dbo. #nResul t 3. OPS
dbo. #nResul t 3. RES
dbo. #nResul t 3. LNA
dbo. #nResul t 2. B\V,
dbo. #nResul t 2. ORG

dbo. #nResul t 3. CRT.
dbo. #nResul t 3. DUC
dbo. #nResul t 3. I DQ
dbo. #nResul t 3. IDG
dbo. #nResul t3. M S
dbo. #nResul t 3. PHY,
dbo. #nResul t 3. RAJ
dbo. #nResul t 3. WE
dbo. #nResul t 2. ECP,
dbo. #nResul t 2. DY,

dbo. #nResul t 1. MA  dbo. #nResul t 1. MC

ON dbo. #nResul t 3. Type_FK = dbo. #nResul t 2. Type_FK

[ N\ER JA N dbo. #nResul t 1
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ON dbo. #nResul t 3. Type_FK = dbo. #nResul t 1. Type FK

SHECT

t bl M shaps. Type FK

Gount (tbl M shaps. Mshapl D AS Tot al M shaps
INTO #nResul t Tot al

FROM dbo. t bl M shaps
GRAP BY thl M shaps. Type FK

SHECT dbo. #nResul t F nal . Type FK dbo. #nResul t F nal . ADA  dbo. #nResul t H nal . ASS

dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal

ATT

dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal

M
DES
DuC
FLG
I NA
KNW
MS

dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t F nal
dbo. #nResul t F nal
dbo. #nResul t A nal
dbo. #nResul t A nal

=78%35

GEEERES
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dbo. #nResul t H nal . MA  dbo. #nResul t F nal . MC  dbo. #nResul t F nal . M5
dbo. #nResul t F nal . WZ dbo. #nResul t Tot al . Tot al M shaps
dbo. t bl M shapType. M shapTypeDefi ni tion

FROM dbo. #nResul t F nal

I NNER JA N dbo. #nResul t Tot al
ON dbo. #nResul t F nal . Type FK = dbo. #nResul t Tot al . Type_FK
I NNER JA N dbo. t bl M shapType
ON dbo. #nResul t F nal . Type FK = dbo. t bl M shapType. M shaplLocat i onl D
QROER BY dbo. #nResul t H nal . Type FK

DRCP TABLE #nResul t A nal
ORCP TABLE #nResul t Tot al
DRCP TABLE #nResul t 3
DRCP TABLE #nResul t 2
DRCP TABLE #nResul t 1

return
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RAC (Replacement for Access Crosstab) Version 1.50 beta for SOL Server 2000
Written by Steve Dassin (2001) Used with permission

Ater procedure rac /* RAC */
--Basic Paraneters

@r ansf or mvar char ( 7000
@r pcol var char (500
@r om var char ( 2500
@her e var char (4000) ="
@vt col var char (500
@r psortype varchar (1
@r psortsub var char (350
@vtsortype varchar(1) = a
@vtsortsub varchar (150
@tab varchar(75) = #
@orkt abl el varchar(75) ="
@or kt abl e2 varchar (75) ="
@or kt abl €3 varchar (75
@acheck varchar(1)="n
@eturn varchar(1)="y'
@abl ecnter varchar(1)=n'
@i mt varchar (50
@r ansl abel varchar (100) =' Funct '
@rintagg varchar(5)="y'
@ow total s varchar(1)="y'
@rand_total s varchar(1)='y
@nptycel | varchar(20) ="
@ul | cel | varchar (20
@r andt ot al sposi tion varchar(5)= end
@owt ot al sposi tion varchar(5) =" begi n'
@li spl ay varchar(5)=m
@I ockt ype varchar (5) = seq
@owbreak varchar(1)="y'
@ultibreak varchar(1)="f'
@owcnt ers var char (1000) ="
@rintroncnters varchar (1
@her ecnt ers var char (1000
@pace int=0
@uncti onl en varchar(4) = 25
@hen var char (3) = 50'
@xl enagg var char (4) = 50
@et nxl enagg var char (1) =
@at el en varchar(2)=" 8
@tyl e varchar(3)= 1
@xec varchar(1)=y'
@abl edef var char (8000 out put

@t abfi el ds var char (8000 out put
@ser 1 varchar (600) ="'
@ser 2 var char (600) ="'
@ser 3 var char (600) ="
@ser 4 var char (600) ="'
@ser5 varchar (600) ="'
@ser 6 varchar (600) =""
@ser 7 var char (600) ="'
@ser 8 var char (600) ="'
@ser 9 var char (600) ="'
@ser 10 var char (600
@ser 11 var char (600) ="
@ser 12 var char (600) =

a

yI

n
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@ser 13 var char (600
@ser 14 var char (600) ="'
@ser 15 var char (600) ="
-- Advanced Paraneters
@rintgry varchar(1)=n'
@or cerange var char ( 100
@or ce var char (2400) ="
@orcetest varchar(1)=
@orcerows varchar (1
@r part varchar (50
@vtpart varchar (50
@per cents varchar (100
@percents var char (100
@percentstotal s varchar (100
@otals only varchar(1) = n'
@ow uncti ons var char (500
@i spl ayr owf uncti ons varchar(1)="s'
@owr unsl abel varchar(100) = [ Runs]"
@owr uns var char ( 1000) ="'
@i ffs varchar(1000)=""
@ol runs var char (100) ="
@ol retai n varchar (100) =
@l | _cols varchar (75 =[Al _coals]'
@eparator varchar(20)=","
@ol retai npvt varchar(1)='n
@utpvt varchar(1)='n'
@ank var char (50
@ankl i mt varchar(4)=0
@ortagg varchar(1)=n'
@i el dadd1 varchar (50)=""
@i el dval uel varchar (50) ="
@i el dadd2 var char (50
@i el dval ue2 var char (50)=""
@i el dadd3 var char (50) ="
@i el dval ue3 var char (50) ="
@r psortnumvar char (1) =" n'
@vt sort numvar char (2
@plit varchar(1)=n'
@format varchar(1
@onvert varchar (25
@urst varchar(1)=
@ur stl en i nt =7500
@ulticell varchar(1)=n'
@ul ticellrun2 varchar(1
@otate varchar(10) = n'
as
-- Table for milti field @rpcol
declare @roupstabl e# table (rd int identity prinary key, grp varchar (150
-- Table for multi field associated sort fields (from@rpsortsub )
decl are @roupstabl esort# table (rd int identity prinary key, grp varchar (150
-- bked for milti row expressions in update for rowbreak=y
declare @roupwork# table (rd int identity prinary key, agrp varchar(150), bgrp
var char (150),ard int, brd int
declare @rans# tabl e
rd int identity, agg varchar (300
funct as case when charindex(' (', agg)=0 then 'nax(' +agg+ )’ else
case when charindex(' sa )", reverse(agg))=>0 then
rtringltringreverse(substring(reverse(agg), chari ndex
)", reverse(agg))+4, | en(agg

y
n

n

n

sa
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elsertrinfltrinfagg)) end end,
alias as case when charindex(' (', agg)=0 then agg el se

case when

len(ltringreverse(repl ace(substring(reverse(agg), 1, charindex(' sa)',reverse(agg))),
‘sa)','"))))>0

then

Itringreverse(repl ace(substring(reverse(agg), 1, charindex(' sa )',reverse(agg))),
"sa)' ')

el se

rtringltringreverse(substring(reverse(agg), charindex(')', reverse(agg)),len(agg)))))
end end)

declare @owfuncts# table (rd int identity, row unctermvarchar(100),

rowfunct as substring(rowf uncterm1, charindex(' (', rowfuncterm-1),

rtrans as substring(row unctermcharindex(' (", rowf uncterm +1, | en(rowf uncterm -
charindex(" (', rowfuncterm-1) )

decl are @owsuns# table (rd int identity, runfunctermvarchar(150),

runcol as rtringltrinisubstring(repl ace(runfunctermcase when

charindex("{", runfuncterm >0 and charindex('}", runfuncterm >0 then

subst ri ng(runfunctermcharindex('{", runfuncterm,

((charindex("}",runfuncterm) - (charindex('{",runfuncterm-1))) else "'’

end,' '), 1 charindex(' (", repl ace(runfunctermcase when charindex('{", runfuncterm >0 and
charindex('}", runfuncterm >0 t hen

subst ri ng(runfunctermcharindex('{", runfuncterm,

((charindex("}",runfuncterm) - (charindex('{', runfuncterm-1))) else '’ end '"))-
1)),

rtrans as rtringltrinisubstring(repl ace(runfunctermcase when

charindex("{", runfuncterm >0 and charindex('}", runfuncterm >0 then

subst ri ng(runfunctermcharindex('{", runfunctermn,

((charindex("}",runfuncterm) - (charindex('{",runfuncterm-1))) else "'’

end,' "), charindex(' (", repl ace(runfunctermcase when charindex('{", runfuncterm >0 and
charindex('}", runfuncterm >0 t hen

subst ri ng(runfunctermcharindex('{', runfunctermn,

((charindex("}",runfuncterm) - (charindex('{",runfuncterm-1))) else'' end,'"))+1,
I en(repl ace(runfunct ermcase when charindex('{", runfuncterm >0 and

charindex("}", runfuncterm >0 t hen

subst ri ng(runfunctermcharindex('{", runfuncternmn,

((charindex("}",runfuncterm) - (charindex('{', runfuncterm-1))) else'' end '"))-
charindex(' (", repl ace(runfunct ermcase when charindex('{", runfuncterm >0 and
charindex("}", runfuncterm >0 t hen

substring(runfunctermcharindex(' {", runfuncterni,

((charindex("}",runfuncterm) - (charindex('{",runfuncterm-1))) else'" end '"'))-1
),

rowfield as rtriniltrinicase when charindex('{", runfuncterm >0 and

charindex("}", runfuncterm >0 t hen

subst ri ng(runfunctermcharindex('{", runfuncterm +1,

((charindex("}",runfuncterm-1) - (charindex('{",runfuncterm))) else'"' end )))

declare @ransfields# table (rd int identity, field varchar(600))

declare @ser# table (rd int identity prinary key, userid as cast (' @ser' +cast(rd as
varchar(2)) as varchar (7)),
user code var char (600))

declare @abl edef# table (rd int identity prinary key, field varchar(7800))

decl are @heck int, @tr1 varchar(8000), @d int, @xl engrp varchar(4), @xl enpvt
var char (4),
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@xl encol varchar (4), @i el ds varchar (8000), @ol varchar(7930), @tr2

nvar char (4000) , @ax| en varchar (4

@rpsort varchar (1000), @i vot sort varchar (2500), @ortgrp varchar (10), @ort pvt
var char ( 10

@eyl int, @owcount int, @asses int, @ork int, @rystatenentl varchar (1000
@ryst at enent 2 var char (1000) , @r pcol i nsert var char ( 150) , @vt col i nsert var char ( 150
@i votinl en varchar(2), @rpfl dt ype varchar(20), @vtfl dtype varchar (20
@untrans int, @h varchar(100), @rytrans varchar(7000), @ int, @est int

@r pcol val ue varchar (10), @al i nsert var char ( 7000) , @al creat e var char ( 7000
@unval ues int, @har varchar(3), @ol percents varchar(750), @ype var char (10
@unct varchar (300), @ggfi el ds varchar (125), @ggval ues var char (300

@or cepar se var char (2400) , @ow unct grys var char ( 1500) , @owf unctfi el d varchar (35
@l iasck varchar (1), @unsfiel dl en varchar(2), @unsfield varchar(135), @unsval ue
var char (500

@uns var char (3000), @1 int, @2 int, @lc varchar(25), @2c varchar (25), @eci nal
var char (25

@vt abl e varchar (250), @r pt abl e var char (250), @art grpj oi n var char (500
@artpvtjoin varchar(500), @i el dsdef varchar (8000), @owf unct| en varchar (3

@owf unct| enl varchar (3), @owp varchar (1), @rintaggs varchar (300

@i el dsf orce var char (8000), @i el dsel ect var char (8000), @r unsval ue var char ( 250
@runs var char (1000), @unsfi el dsi ngl e varchar (3), @i el dspvt var char (8000

@i el dsenpty var char (8000), @t artpi votfl ds varchar (100), @unsO var char (100
@unsdecl are var char (200) , @pdat ecut var char (300), @etai n var char ( 1000

@etai nval al | varchar (40), @etai nfl d varchar (75

@owper cent s var char (500), @total float(2), @l agl varchar(1), @break varchar(1
@l ock varchar(50), @dstart varchar(8), @ankl varchar (150), @herel var char (4000
@ul ticelltabl e varchar(75), @harl varchar(5), @ul tigrpsortnumvarchar (1

@ul tipvtsortnumvarchar (1), @eturnmul ticell varchar(1), @ulticellforce varchar (2400
@1 varchar(2), @ul tiworktabl el varchar(75), @ul tiworktabl e2 varchar (75

@ul tiworktabl e3 varchar (75), @orkt abl e varchar (75), @ul ticel | forcerange var char ( 100
@l tifiel daddl varchar (50), @ul tifiel dval uel varchar(50), @ul tifiel dadd2 varchar (50
@ul tifiel dval ue2 varchar (50), @ul tifi el dadd3 varchar (50), @ul tifi el dval ue3

var char (50

@check int, @tr varchar(7000), @harx varchar(1), @unsfi el dsel ect varchar (125
@owf unctfi el dsel ect varchar (25), @rintagdfi el dsel ect varchar(125), @l i astabl e
var char ( 2500

@l i as varchar (150), @ur ps var char (1000), @ur psfi el dsdef

var char (500) , @ur psfi el dsel ect var char (500

@ur psupdat el var char (500) , @ugr psupdat e2 var char (500) , @gr psupdat e3 var char (500
@ur psupdat e4 var char (500) , @gr psupdat €5 var char (500) , @gr psqr ysel ect var char ( 500
@ur psupdat e6 var char (500) , @ugr psupdat edbr eakval ues var char ( 500

@uyr psupdat edbr eakfi el ds var char (500), @gr psupdat ei ni t var char (500) , @engt hdl
var char (3

@ot atefi el ds varchar (7500), @ot at ef i el dsel ect varchar ( 7500) , @ot at ef i el dspvt
var char ( 7500

@ot at ef i el dspvt sel ect var char ( 7500) , @ot at ext ab var char ( 75) , @ot at equery

var char ( 7950

@hecktabl e int, @ow cnt int, @owf mn int, @ow nax int, @ur pswhere var char (500
@imtlint, @imt2 int, @onvertfields varchar(7500), @onvertfi el dsel ect

var char ( 7500

@onvertfiel dspvtsel ect varchar (7500), @onvertabl e varchar (75), @onvert query
var char ( 7950

@t val ue varchar (500 [* @unsval ue */
@tfield varchar (250 /[* @unsfield */
@t fiel dsel ect varchar (250 /* @unsfiel dsel ect */
/* @unsfielden not using for cnter */
@t decl are var char ( 200 /* @unsdecl are */
@t 0 varchar (100 [* @unsO */
@t varchar (3000 /[* @uns */
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@owvent erswork var char (1000), @tfi el ds varchar(250), /* for fields definition */
@nt er nane var char ( 150) ,

@l ffields varchar(250), @i ffiel dsel ect varchar(250), @iffield varchar(10), @i ffval ue
var char (50) ,

@li ffdecl are varchar(75), @i ffO varchar(35), @f varchar(3000), @iffonly varchar(500),
@estruns var char (150) , @check i nt, @her ecnt er supdat el
var char ( 1000) , @her ecnt er supdat €2 var char ( 1000)
set fnionly of f
set nocount on
set ansi_warni ngs of f
-- Set up LTTP (local tenp table processing) by first fully specifying
-- or anchoring all tables.
create table #rac(rd int identity)
-- Check for partitioning
-- check for @rpart

if @rpart>"
create table #partl(rd int identity)
-- check for @vtpart
if @vtpart>'"
create table #part2(rd int identity)

--  (Check for rotation
--if @otate="y'
--begin
--set @ot at ext ab=@t ab
--set @t ab= #xtab'
--end
-- #trans definitions check for '( in @ransformif false it is transpose
-- Repl ace user vari abl es, for now only @ransform @rpcol , @vt col , @rom @here
set @tr=@ser 1+ N +@ser 2+ N +@ser 3+ N +@ser 4+ N +@ser 5+ ' +@ser 6+

"N t@ser 7+ N +@ser 8+ N +@ser 9+ ' +@ser 10+ N +@ser 11+ N +@ser 12+ N +@ser 13+
+ N +@ser 14+ N +@ser 15

if len(@tr)>14
goto user_table

resune4:

if len(@tr)>14
sel ect

@r ansf or mrr epl ace( @r ansf or m useri d, user code) ,

@r pcol =r epl ace( @r pcol , useri d, user code) ,

@vt col =r epl ace( @vt col , useri d, user code) ,

@r omr epl ace( @rom useri d, user code) ,

@her e=r epl ace( @her e, useri d, user code)
from @ser#
order by rd desc

--Check for split, if yes elimnte enpty strings (ie. /asp/print first / produces '')
if @plit=y'

begi n

if @here=""

begi n

if @rpcol ! = none'

set @here= datal ength(' +@rpcol +' )>0 and response>—"

el se

set @here='response>—

end

el se

set @here=@here+ and response>—'

end
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-- For row unctions using tabl e vari abl e: @owf unct #
-- For running suns using tabl e vari abl e: @owsuns#

-- For col unm runs usi ng vari abl e: @ol runs

-- For concatenating/retai n using variabl e: @ol retain
-- For force using function racpovitin#

-- Mil ticell specs

if @ulticell =y

begi n

if @tabl = #

begi n

-- Himnate any further processing if @tab table already exists (for recursive 2nd
RAC run)

exec @heck=racsp; 18 /* checkiftabl exi sts */ @tab=@tab

if @heck=2

return(-3)

end

set @ulticelltabl e-@tab

set @tab="#mlticellzzl'

-- @owtotals needs to be active for correct #multicellzzl, possible | ogic conflict.
set @owtotal s=n'

-- Gan turn off @rand_ total s

set @rand total s=' n'

-- Don't want @l | _cols naned changed for 1st rac run

set @l _cols =[Al _coals]'

set @olretainpvt=y'" /* @olretainis set belowfromalias in #rans */

set @utpvt=y'

set @rintagg=n /* don't need transform?*/

--Sore @vtsortnumfor 2nd rac run where it can be applied to pvtcol ([colum])
field.

--In 1st rac run cannot use @vtsortnum because of concatenated fiel d. @rpsortnumis
not bei ng

--used in favor of subselect in order by that sorts 2nd run just |ike 1st run.
--@rpsortnumcan be used in rac 1st run.It is set to'n" in 2nd run.

set @ul ti pvt sort nun+@vt sort num

set @vtsortnum- n'

--Return can be 'y' (return nulticell report only ),"1 (for #multicellzzl only),
--'b" (both #mul ticellzzl and nul ticell report (@tab)) or 'n' (return neither 1st or
2nd run).

if @eturn="y'

begi n

set @eturn='n'

set @eturnmulticell ="y
end

el se

if @eturn="1b'

begi n

set @eturn="y'

set @eturnnulticell =y
end

el se

if @eturn="1'

begi n

set @eturn="y'

set @eturnmulticell = n
end

el se

-- Herereturnis 'n'
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set @eturnmulticell = n'
-- Force applies only to 2nd rac run because in 1st run
-- @vtcoal is a conpound expression involving the col unm
-- plus concatenated string part.Wen using @orce you have to elininate sane forced
-- values in @here which is applied to 1st rac run.
-- Wnted to check the forced values are in where too.Not only is it to conpl ex but
where nay
-- be inside a derived table too. To hard to check. This requirenent is nade clear in
r acdoc.
set @ulticel | forcerange=@orcerange /* save forcerange for 2nd run */
set @orcerange=""
set @ulticellforce=@orce /* save force for 2nd run */
set @orce="" /* shut force off for 1st run */
-- Don't want to use force in @here in 2nd run because 2nd run @here nust be a
const ant
-- (1=1), so setting force off for both runs.
set @orcetest="n'
-- The #tenp tables fornal |y used for hol ding 2nd run @t abfi el ds/ @abl edef
-- (to be obtained fromrun 1) have been repl aced by gl obal cursors.Qursors are
decl ared
-- inrun2 and opened/ fetched in returning runl.
-- Shut of f worktable for 1st run,only save it from2nd run
set @ul tiworkt abl el=@or kt abl el
set @ul tiworkt abl e2=@wor kt abl e2
set @ul tiworkt abl e3=@or kt abl €3
set @orktabl e1=""
set @orktabl e2=""
set @workt abl e3=""
-- Shut off fieldadd/fieldval ue for 1st run,only save it from2nd run
set @ultifiel daddl-@i el daddl
set @ultifiel dval uel-@i el dval uel
set @ultifiel dadd2=@i el dadd2
set @ultifiel dval ue2=@i el dval ue2
set @ultifiel dadd3-@i el dadd3
set @ultifiel dval ue3-@i el dval ue3
set @i el dadd1=""'
set @i el dval uel=""
set @i el dadd2=""
set @i el dval ue2=""
set @i el dadd3=""
set @i el dval ue3=""
end
-- (heck for splitting if yes create #split table
if @plit="y'
begi n
create table #split(pos int,response varchar(5000))
-- exec rsplit
execut e @heck=racsp; 2 @ow-@r pcol , @t ri ng=@vt col , @nt abl e=@r om @har =@epar at or
i f @heck! =0
begi n
raiserror('error inspracsp;2 (rsplit)',16,1)wth nowai t
return(-3)
end
-- Define RAC parangters
set @ron¥ #split'
set @ransform nax(response) as split'
if @rpcol = none'
set @rpcol = reci d
set @vt col = pos'
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if @ank is null
set @ank=""

set @owtotal s='n'

set @rintagg=n'

end /* end of splitting */
-- Check for existence of worktables.if @orktables option is active.It can only be
-- global tenp or permanent table.Note that for multicell 1st run worktable is al ways
set off.
--if @orktablel>"' and @orktabl e2>""
-- No worktable3 for rotate
if (@orktable3>") and (@otate in ('y','nest'))
begi n
raiserror('sorry,no @orktable3 is available for @otate option',0, 1)with nowait
return(-3)
end
if (select case when @orktabl el>"' then 1 else 0 end+

case when @orktabl e2>'"' then 1 el se 0 end+
case when @orktabl e3>'" then 1 else 0 end )>1
begi n
raiserror('only 1 worktable (@orktable-1,2 or 3) can be specified 0, 1)wth nowait
return(-3)
end
if @orktabl el>""'
set @wor kt abl e=@or kt abl el
el se
if @orktabl e2>""'
set @wor kt abl e=@or kt abl e2
el se
set @or kt abl e=@xor kt abl €3
if @orktable>'"
begi n
if charindex('# , @orktabl e)>0 and charindex(' ## , @orktabl ) =0
begi n
raiserror(‘only a global tenp table (or pernanent table) can store worktable not 9%',
0,1, @orktabl e)w th nowai t

return(-3)
end
-- (heck if it already exists .
exec @heck=racsp; 18 /* checkiftabl exi sts */ @t ab=@workt abl e
if @heck=2
return(-3)
end /* ends worktabl e>'"' */
-- Al tables have now been fully created or anchored.
-- Check @li splay and other functions for invalid entries.
if @otate in ('y','nest')
begi n
if @l ocktype! = seq'
begi n
raiserror('you can only rotate wth default val ue of @l ocktype (='seq')',0,1) wth
nowai t

return(-3)

end

if @rintagg = V'
begi n

raiserror('you can only rotate wth default value of @rintagg (='y'')',0,1) wth
nowai t

return(-3)

end
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end

if charindex(' &, @rpcol )>0 and @orcerowns="y'

begi n

raiserror('sorry,mltiple rowfields are not available wth the @orcerows="y"'
option,0,1) wth nowat

return(-3)

end

if (@ank is null) and (@ortagg='y')

begi n

raiserror('sorry, @ortagg="y'' can only be used with the @ank option',0,1) wth
nowai t

return(-3)

end

if (@urst="y') and (@urstlen>7500)
begi n
rai serror('the naxi numval ue of @urstlen is 7500',0,1) wth nowait
return(-3)
end
if @isplay='s'
begi n
if @owfunctions>""
begi n
rai serror('only displaying rowfunctions wth @isplay="m" ',0,1) wth nowait
return(-3)
end
el se
if @otate in ('y'," 'nest")
begi n
raiserror('you can only rotate wth @isplay="m" ',0,1) wth nowait
return(-3)
end
el se
if @owuns>""
begi n
raiserror('only displaying running suns wth @isplay="m" ',0,1) wth nowait
return(-3)
end
el se
if @percents>""
begi n
raiserror('only displaying col percents wth @isplay="m" ',0,1) wth
novai t
return(-3)
end
el se
if @percents>'"
begi n
raiserror('only displaying all rowpercents wth @isplay="m"' ',0,1) wth
nowai t
return(-3)
end
el se
if @percentstotal s>'"'
begi n
raiserror('only displaying total rowpercents wth @isplay="m" ',0,1) wth
nowai t
return(-3)
end
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el se
if @olruns>""
begi n
raiserror('only displaying col runs wth @isplay="m" ',0,1) with nowait
return(-3)
end
el se
if @olretain>""
begi n
rai serror('only concatenating/retaining colunm values wth @isplay="m"' ',0,1)
w th nowai t
return(-3)
end
end
-- Sart of popul ating tabl es
--Transformaggregat es are processed wth tabl e @rans#
set @ransformrepl ace(@ransform' ~' , char(39))
-- Popul ate @rans# tabl e
goto trans_tabl e
resunel:
sel ect @umrans=nax(rd) from @rans#
-- Check rotate and nunier of transforns (though rotate WLL work wth 1 transforn)
if @otate in('y', ' nest')
begi n
/* if @unirans=1
begi n
raiserror('using rotate wth 1 transformis redundant (sane table),use rotate with >=2
transforns',0,1) with nowait
return(-3)
end */
-- Check if aliases are are specified in @ransformThey are required for rotate.
if exists(select * from@rans# where funct=alias)
begi n
raiserror('the rotate option requires each @ransformto have an alias',0,1) wth
nowai t
return(-3)
end
end
-- For nulticell report get funct/alias for colretain
if @ulticell =y
sel ect @ol retai n=al i as from @rans#

-- Check for transposi ng

if charindex(' (", @ransform =0

begi n

set @romr@rom' , (sel ect ~val ue~ as singl ecol) as zza913
set @vtcol = singl ecol '

set @owtotals=n'

set @rand total s=' n'

end

-- Check for select _query group by simlation

i f charindex('select query', @vtcol)>0

begi n

set @owtotals='n" /* nust be off for select query */

set @I ocktype='seq /* bl ocktype cannot be 'stack' */

set @i spl ay="m /* necessary for >1 transform*/

-- Check that all @ransforns have an alias, no row unctions
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if exists(select * from@rans# where funct=alias)

begi n

raiserror('a select query requires each @ransformto have an alias',0,1) wth nowait
return(-3)

end

if @owf unctions>""

begi n

rai serror (' rowfunctions cannnot be obtai ned with a sel ect query,see @utpvt option in
doc',0,1) wth nowait

return(-3)

end

-- Check for nunber of @ransforns
if @umrans=1

begi n

--Here we want to put @ransformalias nane in derived table and there's no rotation.
select @trl1="(select ~ + replace(replace(aias,'[",""),']","") + '~ as
sel ect_query) as tzla'
from @rans# where rd=1
set @romr@rom- ,' +@trl
set @rintagg=n /* necessary when there's only 1 @ransform*/
set @otate='n'
end
el se
begi n
-- Here there's mul tiple @ransforns
set @rom-@rom' , (sel ect ~dummyzla~ as sel ect _query) as tzla
set @rintagg=y'
set @otate="y'
end
end /* end of select query */
set @rpcol =repl ace(@rpcol ,' ~ , char (39))
set @vtcol =repl ace(@vtcol ,' ~ , char(39))
set @romrepl ace(@rom' ~' , char(39))
-- Check if xtab is local tenp table
-- And if rotate is active create #xtab and store original @tab in @ot at ext ab. .
set @hecktabl e=l en(@tab)-len(repl ace(@tab,"'# ,'"))
-- No natter what,check if a save table exists
i f @hecktabl e =1
begi n
exec @heck=racsp; 18 /* checkiftabl exi sts */ @tab-@tab
i f @heck=2
return(-3)
end
--  (Check for convert,|f there's a saved table we want crosstab in a #tenp table
-- soit can then be selected into saved @tab table in converted form
set @onvertabl e='"'
if @onvert>" and @hecktabl e! =1
begi n
set @heckt abl e=1
set @onvertabl e=@t ab
end
if (@hecktable=1) or (@otate in ('y','nest')) /* using local tenp table
"#xtab',exists for duration of proc only */
begi n
if @ulticell! =y
begi n
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create table #xtab(rd int)

-- For rotate,if no @tab wanted (## or pernanent table) and pformat wanted we're
creating

-- special rotate table (#rotatezla) to be altered and populated in sp rotate,

if @otate in ('y'," 'nest') /* using rotatextab=#rotatezla for all rotations where
no @tab */

begi n

if @hecktable=1 /* neaning #xtab */

begi n

--if charindex('sel ect_query', @vtcol)>0 and @format="n" /* this is only condition
for #insprotate */

--set @ot at extab="#

--el se

--begin

set @ot at ext ab=' #rot at ezla'

create table #rotatezla(rd int identity)

--end

end /* end @hecktabl e=1 */

el se

--  Here a saved xtab is wanted so we're saving it for sp rotate in rotatextab.

-- QO if no pfornmat and no saved table, rotatextab is '# and #rotatezla will NOT be
creat ed.

set @otatextab-@tab /* rotatextab wll be "# if no xtab specified and pfornat is
no*/

end /* ends if @otate in (y,nest) */

set @tab= #xtab' /* no natter what for rotate yes,initial @tab is #xtab */
end /* ends mul ticell!=y */
el se

-- Hereis amilticell 1st run always using tabl e #mil ticel | zz1
create tabl e #mul ticell zz1(rd int)
end

-- Check for a multi field @rpcol

set @urps=""

set @urpsfi el dsdef ="'

set @ur psupdat edbr eakval ues=" '

set @urpsupdateinit=""

if charindex(' &, @rpcol)=0

begi n
-- FIl in @roupstabl e# wth individua @rpcol (row fields and
@r oupst abl esort #
-- if there are sort fields associated wth any multi group fields.

goto mul tigrpcol s

I esuneo:

-- Formnew @rpcol (concatenating all fields) and @grps (concatenated expressi on
for query).

-- Checking each field for a'*'" whichindicates it is a datetine field. It wll be

-- converted using *datel en and @tyl e

-- Exanpl e of @urps statenent

--case when groupi ng(shi p_date)=0 then nax(shi pcountry) end ,

--case when groupi ng(shi p_date)=0 then nax(orderdate) end

-- Putting conma between fields for now To get rid of comma just use '+

-- Formng @urpsfiel dsdef for table create

-- Formng @urpsfieldselect for table create

-- Formng @urpsupdatel - this is assignnent at end of update.lLast field al ways
varies

-- soit is not needed. So for 2 fields,f1,f2, need only @1=#rac.f1.
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-- For 3 fields f1,f2,f3 need only @1=#rac.f1, @2=#rac.f2

--set @hen= 50 [* using this as default length of multi row fiel ds(now a
paraneter) */

set @ur psfi el dsel ect ="'

--set @urpsfiel dsdef="

set @urpsqrysel ect ="'

set @urpsupdatel ="'

set @ur psupdate2 ="'

set @ur psupdate3 ="'

set @ur psupdat e4=""

set @ur psupdat e5-""'

set @ur psupdat e6=""

set @ur pswhere=""

sel ect @=nax(rd) from @roupst abl e#

set @check=@ /* for checking in rowuns.rowcnters */
-- Getting terns where table alias,if present is needed
set @rpcol ="

sel ect

-- Here we want table if in expression.

@r pcol =@r pcol +case when @rpcol >' then '+ else ' end

+ case when charindex('*', grp)=0 then 'cast (' +replace(grp,' (-d)',"" )+ "' as

var char (' +@hen+'))’

+',

+,

el se 'convert (varchar (' +@atel en+)," + repl ace(repl ace(grp, " *',""),"(-d)","")
"+@tylet' )" end,

-- @urpsqgrysel ect for query ie .nax(shipcountry) as f1, max(a.custonerid) as f2,
-- we want table alias here.

- - @ur psqr ysel ect =@ur psqr ysel ect

--+ '"nax(' + case when charindex('*',grp)=0 then replace(grp,' (-d)',"")

--el se 'convert (varchar (' +@atel en+),' + repl ace(repl ace(grp," *'," "), (-d)','")
"+@tyle+' )" end

--+) as f'+cast(rd as varchar(3)) +,'

-- New @ur psqrysel ect, casting as var char ((@hen)

@ur psqr ysel ect =@ur psqr ysel ect

+ case when charindex('*',grp)=0 then 'cast (nmax(' + replace(grp,'(-d)',"") +) as

var char (' +@hen+' )’

d', "'

el se ' nax(convert (varchar (' +@atel ent+')," + repl ace(repl ace(grp,"*","")," (-
)+, +H@tyle+' )" end
+) as f'+cast(rd as varchar(3)) +,",

@ur pswher e=@ur pswher e+case when @ugr pswhere>'"' then '*' else '' end

+ 'datal ength(' +replace(grp,' (-d)","") +)’
f rom @r oupst abl e#
order by rd
-- Nowget @urps using @rpcol and alias if present.
-- ngrps for query. Need alias hereie..
--case when groupi ng(shi p_date)=0 then nax(shi pcountry) end ,
--case when groupi ng(shi p_date)=0 then nax(orderdate) end
/* sel ect @urps=@ur ps+case when @grps>" then '," else ' end
+ case when groupi ng(' +@r pcol + )=0 then nmax(' +repl ace(repl ace(grp,"*',"")," (-

d',"")+) end’

+case when charindex(' (-d)',grp)=0 then 'asc' else 'desc' end

from @r oupst abl e#

order by rd */

-- Wsing sort field(s) if present to sort grouping individual grouping
fields

sel ect @ur ps=@ur ps+case when @grps>'"' then ',' else'' end
+ case when groupi ng(' +@r pcol + )=0 then nax(' +
case when b.grp is null or charindex('*" b.grp)>0 then

repl ace(replace(a grp,"*',""),"(-d)','") else b.grpend +) end"'
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+case when charindex('(-d)',a grp)=0 then "asc' else 'desc' end
from@roupstabl e# as a | eft join @roupstabl esort# as b on a rd=b.rd
order by ard

-- Nowwe don't need '*' for date or table alias so we'll get rid of themwth

-- Ater update we only have clean field nanes.
updat e @r oupst abl e#
set grp-=case when charindex('.", grp) =0 then repl ace(replace(grp,'*",""),"(-d)","")
el se substring( replace(replace(grp,'*","")," (-d)',"") ,
charindex('."', replace(replace(grp,'*","")," (-d)",""))+1,500) end
sel ect
-- Wsing defaul ts. @grpsfiel dsdef used in alter #rac and @i el ds def.
@uyr psfi el dsdef =@ur psfi el dsdef + grp+ varchar (' +@hen+ )default''"'"',",
- - @ur psfi el dsdef =@ur psfi el dsdef + case when @ur psfi el dsdef>"' then ',' else '’
end
--  + grpt varchar(50)defaul t'' """ ,
@uyr psfi el dsel ect =@uyr psfi el dsel ect + case when @urpsfiel dselect>'"' then',' else '’
end
+arp,
-- @urpsupdatel : for update declare ie. @1 varchar(50), @2 varhar (50),
@ur psupdat el=@ugr psupdat el+case when rd<@ t hen
'@ +cast(rd as varchar(3)) +"' varchar('+@hen+),' else '' end,
-- @urpsupdateinit : for update declare ie. @1="', @2=",
@ur psupdat ei ni t =@ugr psupdat ei nit + case when rd<@ then
'@ +cast(rd as varchar(3)) +'=—"' else"'"' end,
--@urpsupdate? : for update ie. @1=#rac.custonerid (put wth
@r p=Hr ac. @r pcol i nsert
@ur psupdat e2=@mgyr psupdat e2+case when rd<@ t hen
case when @urpsupdate2>'"' then',' else'' end
+'@' + cast(rd as varchar(3))+ =#rac.'+ grp else "' end,
-- @urpsupdate3d : for update ie. 'shipcountry, custonerid (using
@ur psfi el dsel ect)
-- @urpsupdated : for update ie. #rac.shipcountry,#rac.custonerid
-- Changing ',' in case to ~ ~
- - @ur psupdat e4=@ugr psupdat e4+ case when @urpsupdate4>"' then '+, ~+ else'' end
--+ '"#rac.' +Hgrp,
@ur psupdat e4d-=@mgr psupdat e4+ case when @ur psupdate4>'" then '+, ~—+ else '' end
+ ' char(39) +#rac.' +grp+ +char(39) '
from @r oupst abl e#
order by rd
set @ur psupdat e3 =char ( 39) +@ur psfi el dsel ect +char ( 39)
set @ur psupdat e3=' case when #rac. @r pcol i nsert =~@aE then ~ +(sel ect grp from
@roupst abl e# where rd=1) + ~ el se ' +
@ur psupdat e3+ end
-- Get expressions for full or partial breaks if @owbreak=y
if @owbreak="y' /* different update5 (fields) for different rowbreak (y/n) */
begi n

if @ultibreak="f' /* thisis default, f(full) break */

begi n
/* Exanpl es of New variabl e definitions.
NEW @ur psupdat €5

set @ur psupdat e5=
' case when #rac. cgr ps=~@io® t hen ~shi pcount ry~
when @1! =#rac. shi pcountry then ~shi pcountry, producti d, | ast nane, shi pvi a~
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when @2! =#rac. productid then ~producti d, | ast nane, shi pvi a~
when @3! =#r ac. | ast nane t hen ~l ast nane, shi pvi a~
el se ~shipvia~ end '
NEW updat e6
set @ur psupdat e6="char (39) +#r ac. shi pvi a+char (39) '
NEW @agr psupdat edbr eakval ues
set @ur psupdat edbr eakval ues=
" when @1! =#rac. shi pcountry then char (39) +#rac. shi pcount ry+char (39) +-, —+
char (39) +#rac. product i d+char (39) +-, ~ char (39) +#r ac. | ast nane+char (39) +-, —+
char (39) +#r ac. shi pvi atchar (39)
when @2! =#rac. producti d then char (39) +#rac. product i d+char (39) +~, ~+
char (39) +#r ac. | ast nane+char (39) +~, ~+char (39) +#r ac. shi pvi a+char ( 39)
when @3! =#rac. | ast nane then char (39) +#rac. | ast nane+char (39) +~, ~+
char (39) +#r ac. shi pvi at+char (39) '
*/
-- Sore field and associated fields withinit.
i nsert @roupwor k#( agrp, bgrp, ard, brd)
select a grp, b.grp,ardb.rd
--select a.rd as a rd,cast(a.grp as varchar(12)) as a grp,
--b.rd as b rd, cast(b.grp as varchar(12)) as b grp
from @roupstabl e# as a inner join @roupstabl e# as b
on b.rd>=a rd
order by ard b.rd
sel ect @ur psupdat e5=@ur psupdat e5+case when @trl=agrp then ', el se case when
@ur psupdate5>'' then '~ else '' end+ when @' +cast(ard as varchar(5))+
"I=#rac.' +tagrp+ then ~ end+bgrp,
@ur psupdat edbr eakval ues=@ugr psupdat edbr eakval ues+
case when @trl=agrp then '+char(39)+~, ~+char(39)+ el se case when
@ur psupdat edbr eakval ues>'' then ' +char(39)"' else '' end+
" when @' +cast (ard as varchar(5))+ ! =#rac.' +agrp+ then char(39)+ end
+ #rac.' +bgrp,
@trl-agrp
from @roupwor k# where ard<@ /* don't want last field */
order by rd
-- Helds
set @ur psupdat e5=
' case when #rac. cgr ps=—@b® then ~ +(sel ect grp from @roupst abl e# where rd=1) + ~
+ @urpsupdate5 + ~ el se ~ + (sel ect grp from @roupst abl e# where rd=@®) + ~ end '
-- Val ues
set @ur psupdat edbr eakval ues=@ugr psupdat edbr eakval ues+' +char (39)
set @ur psupdat e6=' char (39) +#rac.' +(sel ect grp from @roupst abl e# where
rd=@) + +char (39) '
end /* ends mul tibreak=f */
el se
begi n
[* This is partial breaks. For fields:shipcountry, productid, | ast nane, shi pvi a we
get:
For update5 (fiel ds)
case when #rac. cgrps= @i then char (39)+ Total s' +char (39)
when @1! =#rac. shi pcountry then char(39)+#rac. shi pcount ry+char (39) +,'+
char (39) +#rac. product i d+char (39) + ,'+ char (39) +#rac. | ast nane+char (39) +,'+
char (39) +#r ac. shi pvi a+char (39)
el se case when @2=#rac.productid then '' el se
char (39) +#r ac. product i d+char (39)+ ,' end
+case when @3=#rac.lastnane then '' el se char(39)+#rac. | ast nane+char (39)+ ,' end
+ char (39) +#r ac. shi pvi a+char (39) end
For val ues:
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@r eak?=

when @1! =#rac. shi pcountry then char (39) +#rac. shi pcount ry+char (39) +-, ~+
char (39) +#r ac. product i d+char (39) +-, ~ char (39) +#r ac. | ast nane+char (39) +-, —+
char (39) +#r ac. shi pvi a+char (39)

updat e6 (u6) =

case when @2=#rac. productid then ~— el se char(39)+#rac. producti d+char (39) +~, ~
end+case when @3=#rac. | ast nane then ~— el se char (39) +#r ac. | ast nane+char (39) +-, ~ end+
char (39) +#r ac. shi pvi a+char (39)

*/

sel ect @ur psupdat e5=@ur psupdat e5+case when @ur psupdate5>'"' then '+ else '' end
+ 'case when @' +cast (rd as varchar(3))+ =#rac.'+grp + then — else ~ +grp+ , ~
end '
from @r oupst abl e#
where rd>1 and rd<@
order by rd
i f @urpsupdat e5>""'
set @ur psupdat e5-@ur psupdat e5+ +' +(sel ect grp from @roupst abl e# where
rd=-@) + ~
el se
set @ur psupdat e5=' ~' +(sel ect grp from @roupst abl e# where rd=-@) + ~
set @ur psupdat edbr eakf i el ds=
" when @1! =#rac.' +(select grp from @roupstabl e# where rd=1)+ then '+
char (39) +@ur psfi el dsel ect +char (39)
set @ur psupdat e5=' case when #rac. @r pcol i nsert =@ then ~' +(sel ect grp from
@r oupst abl e# where rd=1) + ~
+@ur psupdat edbr eakf i el ds+ el se ' +@ur psupdat e5+ end '
-- @urpsupdate6 : for update
sel ect @ur psupdat e6=@ur psupdat e6+case when @ur psupdate6>'"' then '+ else '' end
+ 'case when @' +cast(rd as varchar(3))+ =#rac.' +grp + then — el se
char (39) +#rac. ' +grp+ ' +char (39) +, ~ end'
from @r oupst abl e#
vhere rd>1 and rd<@
order by rd
i f @urpsupdat e6>'"
set @ur psupdat e6=@ur psupdat e6+ + char (39) +#rac."' +(sel ect grp from @roupst abl e#
vwhere rd=@) + +char (39) '
el se
set @ur psupdat e6=" char (39) +#rac.' +(sel ect grp from @roupst abl e# where
rd=@) + +char (39) '
set @ur psupdat edbr eakval ues=
"when @1! =#rac.' +(sel ect grp from @roupstabl e# where rd=1)+ then' +
@ur psupdat e4
end /* ends multi break=p(artial) */
end /* end of rowbreak=y */

end

if @lisplay="m

sel ect @unval ues=count (*) from @rans#

el se

set @unval ues=1

-- Check for aliases in @rom(needed only for forcerows/partitions).|f present in
form

-- 'sonetabl e as sonenang' create a table with alias and correspondi ng

tabl enane. This is

-- handl ed by function racal i asi nf o#.
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set @liasck='n'
set @liastable=""
if @orcerows="y' or @rpart>'" or @vtpart>""'
begi n
if (charindex(' as ', @rom=>0) and
(charindex(".", @rpcol )>0 or charindex('.", @vtcol)=>0)
begi n
set @liasck=y'
set @l i astabl e=@rom
if charindex('[", @liastabl e)>0
goto aliasfillin
I esunes:
set @liastable=replace(@ iastable ' ', ',")
end
end
-- Check for row running suns
if @owuns>'"' and @isplay="m
goto rowuns_tabl e
r esune3:
-- Check for retaining col unm val ues.
if @olretain>"' and @isplay="m
begi n
-- Check @l _cols field name
if @l _cols'=[Al _coals]'
begi n
if left(@ll _cols, 1)!=[" and right(@ll _cols,1)!=]"
set @l _cols=["+@ll _cols+]'
end
end
-- Check for @orce val ues
-- Frst check if there a @orceRange
if @orcerange>'"
begi n
execute @heck=racsp; 16 /* ForceRange */ @or cerange=@or cerange, @tyl e=@tyl e,
@or ce=@or ce out put
if (@heck! =0) or (@orce="")
begi n
rai serror('sp racsp; 16 (ForceRange) error', 16, 1)w th nowai t
return (-3)
end
end /* forcerange */
if @orce>""'
set @or cepar se=repl ace( @orce, " ~ ,'")
-- Check for row unctions
if @owfunctions>"' and @lisplay="m
goto rowf unctions_tabl e
r esune2:
--Performcheck for rotate active and di spl ayrowf uncti ons=" m
set @ow nax=1
if (@otate in ("y' ,'nest')) and (@owfunctions>") and (@l spl ayrowf uncti ons='m)
begi n
--nunval ues is nunber of transforns
-- WII pass rowfnax as count of rowfunctions for each transformto rotate.
-- For nornal rotate @ow nax=1.
sel ect @ow cnt =count (*), @ow mi n=nin(cnt) , @ow nax=nax(cnt )
from
(select rtrans, count(*) as cnt
from @owf unct s#
group by rtrans) as a
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if (@unval ues! =@owfcnt) or (@owf min! =@owf nax)
begi n
--Here is error
raiserror('not all transforns in row unctions or unequal # of rowfuncts, cannot
rotate' , 0, 1)wth nowait
return(-3)
end
end /* end rotate displayrowf test */
-- @t grpcol and pivot field nanes and actual expression
-- Gt @rpcol nane/ expression fromprocedure in case of 1 grouping field only
if @uorps>""
set @rpcolinsert=cgrps’ /* nanei ng concatenated grouping field 'cgrps */
el se
begi n
execute @heck=racsp;9 /* fiel dnane */
@r por pi vot =1, @i el d=@r pcol , @i el dout =@r pcol i nsert out put
@xpr essi on=@r pcol out put
i f @heck! =0
begi n
raiserror('sp racsp;9 (fieldnane) error for @rpcol', 16, 1)w th nowai t
return(-3)
end
end
--Insert @rpcol expression into @ransfiel ds# for where defaul t processi ng.
if @here=""
begi n
if @urps="
set @ur pswher e=@r pcol
-- For multiple rowfields
@ur pswher e=' dat al engt h(fi el d1)*dat al engt h(fi el d2)*datal enth(..."
insert @ransfiel ds# val ues( @gr pswhere)
end
-- Gt pivotcol fieldnane
execute @heck=racsp;9 /* fiel dnane */
@r por pi vot =2, @i el d=@vt col , @i el dout =@vt col i nsert out put
@xpr essi on=@vt col out put
if @heck! =0
begi n
raiserror('sp racsp;9 (fieldnane) error for @vtcol', 16, 1)wth nowai t
return(-3)
end
--Insert @vtcol expression into @ransfiel ds# for where defaul t processi ng.
if @here=""
insert @ransfiel ds# val ues( @vtcol )
-- Define sort for grouping field if no miltiple groups
if @urps=""
begi n
set @tr1=@r pcol
execute @heck=racsp; 10 /* xtabsort */ @ryfl d=@tr1,
@! dsort ype=@r psort ype, @I dsort num-@r psor t num @I dsort =@r psort out put ,
@ort=@ortgrp out put
i f @heck! =0
begi n
rai serror('grpcol sp racsp; 10 (xtabsort) error', 16, 1)with nowai t
return(-3)
end
end
-- Check if @rpcol is function.If yes nake nodification to @rpsort.
-- there is different expression for nuneric/date and character data.
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-- Define sort for pivot field
if (@ank is null) or (@ortagg ='Vy')
begi n
execute @heck-racsp; 10 /* xtabsort */ @ryfl d=@vtcol,
@! dsort ype=@vt sortype, @| dsort num-@vt sort num @I dsort =@i vot sort out put ,
@ort=@ort pvt out put
if @heck! =0
begi n
raiserror('pvtcol sp racsp; 10 (xtabsort) error', 16, 1)w th nowai t
return(-3)
end
-- (heck for nax(datepart string for a multicell 1st run a This condition produces an
error
-- for milticell 1st run because datepart( )+"~+string tries to concatenate an
i nt eger
-- nax(datepart wth strings.So we' re changi ng datepart back to datenane.
If @ulticell ="y and charindex(' nax(', @ivotsort)=>0 and
chari ndex(' dat enang' , @vt col ) >0
and charindex(' datepart', @i votsort)=>0 and @vtsortsub=""
set @i votsort=repl ace(@ivotsort, ' datepart',' datenane')
end
el se
if (@ank is not null) and (@ortagg="y')
begi n
-- Here sorting aggregate function
if @vtsortype=a'
set @i votsort= asc'
el se
if @vtsortype=d
set @i votsort="desc'
if @vtsortsub=""
begi n
sel ect @unct =funct from @rans# where rd=1
set @i votsort=@unct+ ' +@i votsort
end
el se
-- Here there is what shoul d be aggregate function in @vtsortsub we want to sort
by.
set @ivotsort=ltrini@vtsortsub)+ ' -+@ivotsort
end /* ends (@ank is not null) and (@ortagg=y') */
-- Define sort for grp and pivot total s
if @randtotal sposition = "'end
set @randtotal sposition = asc'
el se
set @randtotal sposition = ' desc'
if @owotal sposition = "'begin'
set @ow ot al sposi tion=' desc'
el se
set @owtotal sposition = 'asc'
-- Get default where
if @here=""
begi n
set @trl="
sel ect @her e=@her e+case when @here ="' then '*datal ength(' el se 'datal ength(' end
+ @trl + field +)'
from @ransfi el ds#
order by rd
set @here=@her e+ >0'
end
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set @herel-@here

-- If @orce is present add to @here (whatever @here is) if @orcetest=y'
if @orce>" and @orcetest="y'

begi n

-- Check for pvtpart (pivot partitioning).If yes force invol ved partition description.
if @vtpart>""

set @here=@here+ and #part2.t2 in (' +repl ace(@orce,' & ,"," )+ )"
el se

begi n

set @here=@here+ and '+@vtcol + in (' +replace(@orce,' & ,',")+)’
set @herel-@here

end

end

-- Get query transformexpressi on (@rytrans) and

i f @etnxl enagg='y'

begi n

set @tr2="sel ect @xl enagg=nax(|en(cellval ue)) from' +@rom
execute @heck=sp_executesq @tr2, N @x| enagg varchar (4) output",

@xI| enagg-@xI enagg out put

if @heck! =0

begi n

raiserror('error conputing @xl enagg' , 16, 1)w th nowai t

return(-3)

end

end

set @alinsert=""

set @al create=""

-- Here are multiple aggregates in @ransform

set @rytrans=""

if @isplay=s'

begi n

sel ect @rytrans=@rytrans+case when @rytrans>'"' then

"+ +char ( 39) +space( @pace) +char (39) + + else '' end

+char (39) + (' +char (39) + +cast (' Hfunct+ as
var char (" +@xl enagg+' )) + +char (39) + )" +char ( 39)
from @r ans#

order by rd

set @rytrans=@rytrans+ as val uel

set @alinsert="val uel

set @al create=@al i nsert+' varchar (' +@xl enagg+ )’

end /* end of single rowdisplay */

el se

begi n

-- here are mul tiple rows

sel ect

@al creat e-@al creat etcase when @al create>"" then ',' else'' end
+ val ue' +cast (rd as varchar(4))+ varchar (' +@xl enagg+ )",
@alinsert=@al i nsert-+case wnen @alinsert>"' then',' else'' end
+ val ue' +cast (rd as varchar(4)),

@rytrans=@rytrans+case when @rytrans>"' then '," else'' end

+ cast (' +Hfunct+ as varchar (' +@xl enagg+' )) as val ue' +cast(rd as varchar(4))
from @r ans#

order by rd

end /* ends multiple rowdisplay */

-- Gt grystatenents and lengths for table #rac

--  There are now 2 sp's for this.Qystring is for case when there is

--  partitioning or forcerows='y' (for @rpcols).Qystringl is for no

--  partitioning/forcerows for grpcol and it's therefore not necessary

--  to know specific table field function bel ongs to.
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if @rpart>" or @orcerons="Yy'
begi n
execute @heck=racsp; 11 /* qgrystring */
@r por pi vot =1, @r yf | d=@r pcol , @r yt bl =@r om @l i asck=@l i asck,
@uncti onl en=@unct i onl en, @or cer ons=@or cer ows, @at el en-@at el en, @t yl e=@t yl e,
@artition=@rpart, @l i astabl e=@l i ast abl e, @r ystri ng=@r yst at enent 1
out put , @I dt ype=@r pf | dt ype out put ,
@b=@r pt abl e out put , @har =@xI engr p out put
if @heck! =0
begi n
raiserror('sp racsp; 11 (qgrystring) error for grpcol', 16, 1)wth nowai t
return(-3)
end
end
el se
if @orps="'
begi n
-- Here use sp grystringl
execute @heck=racsp; 12 /* qrystringl */ @rporpi vot=1, @ryfl d=@rpcol , @rytbl =@rom
@her el=@her el, @unct i onl en=@unct i onl en, @at el en-@at el en, @t yl e=@t yl e,
@rystring=@rystatenent1 out put, @| dt ype=@r pf | dt ype out put , @har =@xIl engrp out put
i f @heck! =0
begi n
raiserror('sp racsp; 12 (grystringl) error for grpcol', 16, 1)wth nowai t
return(-3)
end
end
el se
begi n
-- Here are miltiple fields in @rpcol s
execute @heck=racsp; 15 /* myrystringl */ @ryfld=@rpcol , @ryt bl =@rom
@her el=@herel, @rystri ng=@ryst at enent 1 out put , @I dt ype=@r pf | dt ype out put ,
@har =@xI engrp out put
i f @heck! =0
begi n
raiserror('sp racsp; 15 (ngrystringl) error for miltiple @rpcol fields', 16, 1)wth
nowai t
return(-3)
end
end
-- Check if @rpcol is function.|f yes nake nodification to @rpsort.
-- there is different expression for nuneric/date and character data.
[* if charindex(' (', @rpcol)>0 and @ugrps=""
begi n
if @rpfldtype= dat enane'
set @rpsort="case when groupi ng(' +@rpcol + )=1 then 9999 el se
"+replace(@rpsort,'))"',")) end ")
el se
if charindex('int', @rpfldtype)>0
set @rpsort="case when groupi ng(' +@rpcol + )=1 then 9999 el se nax(' +@rpcol +) end '+
@ortgrp
el se
set @rpsort="case when groupi ng(' +@rpcol + )=1 then '' @HER' el se
cast (nax(' +@rpcol +) as varchar (' +@unctionlent)) end '+ @ortgrp
end
end of grpcol is function and 1 rowfield */
if (charindex(' (", @rpcol)>0 or @rpsortsub>"") and @urps=""
begi n

228



if @rpsortsub=""
begi n
set @tr1=@r pcol
if @rpfldtype= dat enane'
set @trl=repl ace(@trl,' datenane' ' datepart’
end
el se
set @tr1=@r psortsub
set @rpsort = case when groupi ng(' +@rpcol +')=0 then nax(' +@tr1+ ) end
@ortgrp
end
-- Check for grpcol paritioning
set @artgrpjoin=""
if @rpart>""
begi n
execute @heck=racsp; 6 /* partition */
@art =@r part, @r por pi vot =1, @xpr essi on=@r pcol
@i el d=@r pcol i nsert, @! dt ype=@r pf | dt ype, @abl e=@r pt abl e, @l i asck=@l i asck
@uncti onl en=@unct i onl en, @at el en-@at el en, @tyl e=@tyl e, @l i ast abl e=@l i ast abl e
@artjoi n=@artgrpj oi n out put
i f @heck! =0
begi n
raiserror('sp racsp;6 (partition) error for grpcol', 16, 1)wth nowai t
return(-3
end
-- Fnd nax length of grpcol partition expression
set @tr2
' sel ect @ax=cast (nax(len(t2)) as varchar(3)) from#partl
exec sp_executesqg @tr2, N @ax varchar(3) output', @ax=@xl engrp out put
--The length of @rpcol is the greater of @xlengrp or 'total s' (6)
if cast(@xlengrp as int 6
set @xl engrp=' 6
set @rystatenent 1
" case when groupi ng(@i el d1)=1 then cast (~@@0B» as var char (@xl engrp))
el se cast (nmax( @i el d2) as varchar (@xl engrp)) end as xgrp'
set @rystatenent1=repl ace(@rystatenent1, ' @iel dl', #partl.t1
set @rystatenent1=repl ace(@rystatenentl, ' @iel d2', #partl.t2
set @rystatenent 1=repl ace( @rystatenent 1, ' @xl engrp' , @xl engrp
set @rpsort=repl ace(@rpsort, @rpcol , " #partl.t1'
end
-- Gt @vtcol grystatenent
set @artpvtjoin=""
if @vtpart>""
begi n
execute @heck-=racsp; 11 /* grystring */
@r por pi vot =2, @r yf | d=@vt col , @ryt bl =@r om @l i asck-@l i asck
@uncti onl en=@unct i onl en, @or cer ons=@or cer ows, @at el en-@at el en, @tyl e=@t yl e
@artition=@vtpart, @l i astabl e=@l i ast abl e, @r yst ri ng=@r yst at enent 2
out put , @b=@vt abl e out put
@| dt ype=@vt f | dt ype out put , @har =@nxI enpvt out put
i f @heck! =0
begi n
raiserror('sp racsp; 11 (grystring) error for pivotcol', 16, 1)wth nowai t
return(-3
end
-- Now get pvtcol partitions
execute @heck=racsp; 6 /* partition */
@art=@vt part, @r por pi vot =2, @xpr essi on=@vt col
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@i el d=@vtcolinsert, @I dtype=@vtfl dt ype, @abl e=@vt abl e, @l i asck=@l i asck,
@uncti onl en=@uncti onl en, @at el en-@at el en, @tyl e=@tyl e, @l i ast abl e=@l i ast abl e,
@artjoi n=@artpvtjoin out put
if @heck! =0
begi n
raiserror('sp racsp;6 (partition) error for pvtcol', 16, 1)w th nowait
return(-3)
end
-- Mdify @rystatenent2, sane formas grpcol
-- FHnd nax length of pivotcol partition expression
set @tr2=
'sel ect @ax=cast (nax(len(t2)) as varchar(3)) from#part2
exec sp_executesqg @tr2, N @ax varchar(3) output', @ax=@xl enpvt out put
if cast(@xlenpvt as int) <5
set @xl enpvt='5
set @rystat enent 2=
' case when groupi ng( @i el d1)=1 then cast (~ @@ as var char (@xI| enpvt))
el se cast (nax( @i el d2) as varchar (@xl enpvt)) end as xcol'
set @rystatenent 2=repl ace(@rystatenent2,' @iel dl', "' #part2.t1")
set @rystatenent 2=repl ace(@rystatenent2,' @iel d2', "' #part2.t2")
set @rystat enent 2-r epl ace( @ryst at enent 2, ' @xl enpvt"' , @xl enpvt )
-- Mdify grpsort for partitioning.
set @i votsort=repl ace( @ivotsort, @vtcol , " #part2.t1")
end /* end of @vtpart>'"' */
el se
begi n
-- Here no partitioning use sp grystringl
execute @heck=racsp; 12 /* grystringl */
@r por pi vot =2, @r yf | d=@vt col , @r yt bl =@r om @her el=@her el,
@uncti onl en=@uncti onl en, @lat el en-@lat el en, @t yl e-@t yl e,
@rystring=@rystatenent2 out put, @ dt ype=@vtfl dtype out put, @har =@xI enpvt out put
i f @heck! =0
begi n
raiserror('sp racsp; 12 (grystringl) error for pvtcol', 16, 1)wth nowai t
return(-3)
end
end
-- Mdify pivotsort to reflect ordering in @orce (if present)
if @orce>' /* and @orcetest="y' */
begi n
set @ivotsort="(select rd fromracpovitin#
(" +char (39) +@or cepar se+char (39) + , ' +char (39) + & +char (39) +') where
pi votin=" +@vtcol +') '+@ort pvt
--'select * fromracpovitin#
(" +char (39) +@or cepar se+char (39) + , ' +char (39) + & +char (39) +)'
if @vtpart>""
set @i votsort=repl ace( @i votsort, @vtcol ,' (sel ect nax(z3.t2) from#part2 as z3 where
z3.t1=#part2.11)")
end
-- (onstruct table #rac definition
-- Appr. length of col =8000- (4 bytes rd+4 bytes keyl+@ax| enpvt +@xl engr p+
-- 50 [value with possible multiple aggregs])
set @wor k=7950- ( 10+ @unval ues*cast ( @xl enagg as int))+cast (@xl engrp as int)
+cast (@xlenpvt as int))
-- Further adjust @ork for multiple groups. Wsing 50 chars per field for now
if @urps>""
begi n
--set @heck=53*(( |en(@urpsupdat e3)-|en(repl ace(@uyrpsupdatel,',",'"')))+1l) /* finds
# of fields */
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-- (@henis set length of each multiple rowfield Nowa paraneter.
set @heck=(cast (@hen as int)+3) * (( |en(@urpsupdate3)-

I en(repl ace( @urpsupdate3,',"',"")))+1) /* finds # of fields */
set @wor k=@or k- @heck

end

set @xl encol =cast (@work as varchar(4))

set @trl=

"alter table #rac add ' +@urpsfiel dsdef + ' @rpcol i nsert varchar (@xl engrp),
@vtcolinsert varchar(@xlenpvt), @al create keyl int null,

col varchar(@xl encol ) default —
set @trl=repl ace(@trl,' @rpcolinsert', @rpcolinsert)
set @trl=repl ace(@trl,' @vtcolinsert',6 @vtcolinsert)
set @trl=repl ace(@trl,' @al create' , @al create)
set @trl=replace(@trl,' @xlengrp , @xlengrp)
set @trl=replace(@trl,' @xlenpvt', @xlenpvt)
set @trl=replace(@trl,' @xlencol', @xlencol)
set @trl=repl ace(@trl, '~ , char(39))

exec(@trl)
set @heck=@®@r r or

if @heck! =0

begi n

raiserror('#rac table definition error', 16, 1)w th nowait

return(-3)

end

--Mdify grpcol multicell 2nd run to reflect ordering in multicell 1st run
if @ulticellrun2="y" and @ulticell=n'
set @rpsort=(select a.rd from#mlticellzzl as a where a.' +@r pcol + =b." +@rpcol +)'
--Note for above:the 'b'" in "'=b."+@rpcol +)' " refersto aias 'b in the @rom
string

--passed in for the 2nd nulticell run.It is the alias for the derived tabl e. The above
query
-- returns @rpcol in the exact order it was sorted in the nulticell 1st run.No
asc/desc is
--needed to append to the query.
--Insert into #rac
set @trl=
"insert into #rac(@urpsfiel dsel ect @rpcolinsert, @vtcolinsert, @alinsert)
sel ect @ur psar ysel ect

@rystatenentl ,

@rystatenent2 |

@rytrans
from @rom
where @here
group by @rpcol, @vtcol wth cube
order by
groupi ng( @r pcol ) @r andt ot al sposi ti on, @r psort, groupi ng( @vt col ) @owt ot al sposi tion, @i
votsort'

if @otals_only=y'
set @trl=replace(@trl 'wth cube',

"wth cube having groupi ng(' +@rpcol +)>0")
if @owtotals=n and @ank is null
set @trl=replace(@trl,'wth cube',
"wth cube having groupi ng(' +@vtcol +)=0")

if @ank is not null
begi n
if @owtotal s='y'
set @trl=replace(@trl 'wth cube',

"wth cube having groupi ng(' +@rpcol +)=0")

el se

set @trl=replace(@trl,'wth cube',
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"W th cube having groupi ng(" +@r pcol + )=0 and groupi ng(' +@vtcol + )=0")
end
-- Mdify pvtsort if they are datetine and pvtsort nunry
-- No longer using @rpsortnumin 2nd multicell run (using sort order of #mlticellzzl
tabl e)
-- to get correct sort order by rows. Qnly using @vtsortnum
--if @rpfldtype=datetine’ and @rpsortnun¥ y'
--set @rpsort=repl ace(@rpsort,'as int)','as datetine)')
if @vtfldtype= datetine' and @vtsortnum:y'
set @i votsort=repl ace(@ivotsort,'as int)','as datetine)")
set @trl=repl ace
set @trl-repl ace
set @trl-repl ace
set @trl=repl ace
set @trl=repl ace
set @trl-repl ace
if @ugrps>'"
begi n
-~ Mitiple groups
set @rpsort=@urps
set @trl-replace(@trl, ' @urpsfieldsel ect', @urpsfiel dsel ect+',")
set @trl=repl ace(@trl,' @urpsqrysel ect' , @urpsqrysel ect)
end
el se
begi n
-~ No miltiple groups
set @trl-replace(@trl, ' @urpsfieldselect'," ")
set @trl=replace(@trl,' @urpsqgryselect'," ')
end
--if @rpsortsub>""
--set @rpsort = nax(' +@rpsortsub+ )’ +@ortgrp
set @trl-replace(@trl, ' @rpsort', @rpsort)

@trl,' @rpcolinsert', @rpcolinsert)
@trl,' @vtcolinsert', @vtcolinsert)
@trl, ' @rystatenentl , @rystatenentl)
@trl,' @rystatenent2' , @rystatenent 2)
@trl,' @alinsert', @alinsert)

@trl ' @rytrans', @rytrans)

AN AN AN AN AN AN

if (@ortagg'='y') and (@vtpart=") and (@orce=") and (@vtsortsub>"")
set @ivotsort=nax(' +@vtsortsub+) '+@ort pvt
set @trl=replace(@trl, ' @ivotsort', @ivotsort)
set @trl=replace(@trl,' @randtotal sposition', @randtotal sposition)
set @trl=replace(@trl, ' @ow otal sposition , @ow otal sposi tion)
if @vtpart="
set @trl=replace(@trl, ' @vtcol', @vtcol)

el se

set @trl-replace(@trl, ' @vtcol', #part2.11")

if @rpart="
set @trl=repl ace(@trl,' @rpcol', @rpcol)

el se

set @trl-replace(@trl, ' @rpcol', #partl.t1)

-- @pvt is for pivot partitioning,its'' for non-partitioni ng
set @trl=repl ace(@trl,' @rom, @rom-@artgrpj oi n+@art pvtj oi n)
set @trl=replace(@trl,' @here' , @here)
set @trl=replace(@trl, '~ , char(39))

if len(@trl)>7979

begi n

raiserror('you query is too big,for RACto process',0,1) wth nowait
return(-3)
end

-- Check that @romand @here is not an enpty table
set @heck=2
set @tr2=
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"If not exists(select top 1 * from @romwhere @here)

set @heck=1'

set @tr2=repl ace(@tr2,' @rom, @rom

set @tr2=repl ace(@tr2,' @here' , @here)

set @tr2=repl ace(@tr2,'~' ,char(39))

execute @-sp_executesq @tr2, N @heck int output',K @heck=@heck out put
if @ =0

begi n

rai serror('error checking for enpty table(s)',16,1) wth nowait
return(-3)

end

if @heck=1

begi n

rai serror('your table(s) and where clause do not return any rows',0,1) wth nowait
return(-3)

end

if @rintgry=y'

print 'RAC query:' +char (13)+right(@trl len(@trl)-(charindex('select' K @trl)-
1)) +char ( 13) +char (13)

exec(@trl)

set @heck=@@rror

if @heck! =0

begi n

raiserror('#rac insert error', 16, 1)wth nowait

return(-3)

end

-- Qeate | ndexes on #rac
set @trl1= create unique clustered i ndex grpcol pk on #rac (rd)’
exec(@trl)
if @@rror!=0
begi n
raiserror('#rac clustered index on (rd) error', 16, 1)w th nowai t
return(-3)
end
/* set @tr1=create unique i ndex grpcol pkl on #rac
(rd," +@rpcol i nsert+ ,' +@vtcol i nsert+ )’
exec(@trl)
if @@rror!=0
begi n
raiserror('#rac create index grpcol _pkl error', 16, 1)w th nowai t
return(-3)
end

-- Not sure the covering index is still needed but keeping it 12/03/00
-- Qeate covering index if grpcolvalue is invol ved
if @owuns>"' or @ow unctions>""
begi n
--  Qeate covering index for each particular @rpcol, @vtcol and val ue
set @trl1=""
sel ect
@tr1=@trl+case when @tr1>"' then' ' else'' end
+ create index grpvtval ue' +cast (rd as varchar(5))+ on #rac (' +
@rpcol i nsert+ ,'+@vtcolinsert+ ,val ue' +cast (rd as varchar(5))+ )’
from
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(select a.rd as rd
from@rans# as a inner join @owfuncts# as b on b.rtrans=a.alias
uni on
select d.rd
from@rans# as d inner join @owsuns# as e on e.rtrans=d.alias) as ¢
order by rd
--set @trl1=create index grpval uesl on #rac (product id,store id,val uel)
-- create index grpval ues2 on #rac (product id,store_ id,val ue?)
-- create index grpval ues3 on #rac (product id,store id,val ued)’
exec(@trl)
if @@rror!=0
begi n
raiserror('create covering index error', 16, 1)w th nowai t
return(-3)
end
end
*/
-- Geate xtab table definition
-- Hrst get nmax length of [val ue] and @rpcol
-- @Gt nmax columm length of [value] for xtab definition
-- from#rac. Gonpare this length wth default val ue (@nptycell). The actual
-- max length is the greater of the two.
if @unirans=1 or @lisplay="s'
begi n
set @tr2=
"sel ect @axl en=cast (nax(l en(val uel)) as varchar(4)) from#rac'
execut e sp_executesqgl @tr2, N @axl en varchar(4) output', @axl en-@axl en out put
end
el se
begi n
-- here is mitiple val ue col unms
set @d-1
vhi | e @d<=@unval ues
begi n
--select @trl=valuei from#val ues where rd=@d
sel ect @trl1="val ue' +cast (@d as varchar(5))
set @tr2=
'sel ect @ax=case when nax(len(@trl))>isnull (@ax,0) then nax(len(@trl)) el se @ax
end
from#rac'
set @tr2=replace(@tr2,' @trl' , @trl)
exec sp _executesqgl @tr2, N @ax int output', @ax=@axl en out put
set @d-@d+1
end
end /* end of multi-rowdisplay */
-- get length of rowrunning sumfield
if @owuns>" and @isplay="m
begi n
set @lagl=""'
-- store naxlen for individual rowrun
set @unsfi el dsi ngl e=@axl| en
-- (heck for special case where max is used in transform
-- toget runs for individual values (inthis case nxlen is wong).
if @unval ues=1 and (sel ect charindex(' nax',funct) from @rans#
where rd=1) >0
begi n
set @unsfi el dsingl e=' 12'
set @unsfiel d en= 13
set @lagl-'y' /* tells sp rowuns to change decinal ( ) format */
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end

el se

begi n

-- find nmax count over all functions (here assuning agg' s of sum count
sel ect @heck=nax(cnt) from

(select count(*) as cnt from @owsuns#

group by rtrans) as a
set @unsfi el d en-@heck*(cast (@axl en as int))+( @heck- 1)

end

end

-- Check for @owfunctions
set @ow unctfiel d=""
set @owfunctfiel dsel ect=""

i f @owfunctions>""

begi n

-- using this formula to estinate size of rowf. field

-- naxcnt r ow * ( 9+@max| en+nxl enpvt)

sel ect @heck=nax(cnt) from

(select count(*) as cnt from @ow unct s#

group by rtrans) as a

set @heck=( @heck* (9+cast (@maxl en as int))+cast(@xl enpvt as int))
set @ow unct | en=cast (@heck as varchar(3))

set @owfunctfiel d=' [ Rowfunct] varchar (" +@owf unct| en+' ) def aul t —,'
set @owf unctfiel dsel ect =" [ Fowfunct], "’

--estinate single rowunction if displayrow unction=m

if @li spl ayrowf uncti ons=' m

begi n

if exists(select * from@ow uncts# where rowfunct i n('mn',' max'))
set @ow unct | enl=cast (@axl en as int)+cast (@xl enpvt as int)+6
el se

if exists(select * from @owf uncts# where rowfunct = avg')

set @ow unct| enl=cast (@axl en as int)+5

el se

--here its count

set @ow unct | enl=cast (@axl en as int)+7

end /* end displ ayfuncti ons= m */

end /* ends rowfunction>"' */

-- Adjust @axlen if cruntrans>"'

if @olruns>"' and @i spl ay=m

set @axl en=(2*cast (@axlen as int))+1

-- Check cpercents

if (@percents>"' or @percents>"') and @lisplay=m

begi n

-- Check if there's aggregates other than count and sumin #trans.
if exists(select * from@rans#

where charindex(' count', funct)=0 and charindex(' sum, funct)=0)

begi n

if @percents>""

set @axl en=cast (@axl en as int)+10

if @percents>""'

set @axl en=cast (@axl en as int)+10

end

el se

begi n

if @percents>""'

set @axl en=cast (@axl en as int)+7

if @percents>'"

set @axl en=cast (@axl en as int)+7

end

end
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-- Change @axlen if < nax of (@nptycell, @ullcell)
if len(@ullcell)<len(@nptycell)
begi n
if cast(@axlen as int) < |en(@nptycell)
set @axl en=cast (1 en( @nptycel | ) as varchar(3))
end
el se
begi n
if cast(@axlen as int) <len(@ullcell)
set @axl en—cast (len(@ul |l cell) as varchar(3))
end
-- Gt pvtcol fields for @tab if @utpvtcol s=n'
if @utpvt="n'
begi n
set @ields=""
set @i el dsel ect =
if @orce=""' and @ank is null
begi n
-- Gt fields with usual technique for all runs except multicell 2nd run
-- Followng logic tests for 2nd RAC run.
if @ulticellrun2="y" and @ulticell=n'
begi n
-- This is newtechnique that gets exact length for the col umms (@vtcol)
-- FHrst the correct order colunmm fields are obtai ned using usual nethod. Then for
each col umm
-- the varchar length definition and default is obtained and inserted into the the
@ields str.

set @tr2=

'sel ect @i el ds=@i el ds+case when @i el ds>— then ~, ~ el se — end
+~ ~+@wvtcolinsert+ ~| ~

from#rac

where @r pcol i nsert = @HOR

order by rd '

set @tr2=replace(@tr2,' @rpcol insert', @rpcolinsert)
set @tr2=repl ace(@tr2,' @vtcolinsert', @vtcolinsert)
set @tr2=repl ace(@tr2,'~',char(39))
exec @heck=sp_executesql @tr2, N @i el ds varchar (8000) output',K @i el ds=@i el ds out put
if @heck! =0
begi n
raiserror('Eror for obtaining correct fields in order for nulticell
report', 16, 1)w th nowai t
return(-3)
end
-- Sore fiel dsel ect
set @i el dsel ect =@i el ds
-- This part uses grouping query to find nax |ength (of val uel) for each col unmn.
-- This technique is good for only 1 transformval ue. The order the col unms cone back
in
-- is uninportant as the correct order was obtained in the first part.The repl ace
function
-- is used toinsert the varchar length and default. & don't have to worry here about
the
-- "Totals' columm as nulticell report doesn't have them
set @tr2-
"sel ect @i el ds=repl ace( @i el ds, ~[ —+@vt col i nsert + ~] ~, ~[ ~+@vt col i nsert+ ~] var char (~+
case when nax(len(val uel))>=l en(~@npt ycel | ~) then
cast (nax(len(val uel)) as varchar(4)) el se cast(len(~@nptycell~) as varchar(2))
end
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+~) def aul t —@npt ycel | —)

from#rac
where @r pcol i nsert ! = (GHIR
group by @vtcolinsert
order by @vtcolinsert'
set @tr2=repl ace(@tr2,' @vtcolinsert', @vtcolinsert)
set @tr2=repl ace(@tr2,' @nptycel ', @nptycell)
set @tr2=repl ace(@tr2,' @rpcolinsert', @rpcolinsert)
set @tr2=repl ace(@tr2,'~' ,char(39))
exec @heck=sp executesq @tr2, N @i el ds varchar (8000) output' K @iel ds=@i el ds out put
i f @heck! =0

begi n

raiserror('Eror for obtaining correct fields definition for nulticell
report', 16, 1)wth nowait

return(-3)
end
end /* ends new technique for nulticell report */
el se
begi n
-- Wsual technique for obtai ning @ields definition.
set @tr2=
'sel ect @i el ds=@i el ds+case when @i el ds>— then ~, ~ el se ~ end
+ ~—+@wvt col i nsert + ~| var char ( @ax| en) def aul t —@npt ycel | —,
@i el dsel ect =@i el dsel ect +case when @i el dsel ect >— then ~ ~ el se — end
+ ~+@wvtcolinsert+ ~| ~
from#rac
where @r pcol i nsert =—@HER
order by rd '

set @tr2=repl ace(@tr2,' @rpcolinsert', @rpcolinsert)
set @tr2=repl ace(@tr2,' @vtcolinsert', @vtcolinsert)
set @tr2=repl ace(@tr2,' @axl en', @axl en)
set @tr2=replace(@tr2,' @nptycel |, @nptycell)
set @tr2=repl ace(@tr2,' @i votsort', @ivotsort)
set @tr2=repl ace(@tr2,'~ ,char(39))
exec @heck=sp_executesqgl @tr2, N @i el ds varchar (8000) output, @i el dsel ect
var char (8000) out put ',
@i el ds=@i el ds out put, @i el dsel ect =@i el dsel ect out put
if @heck! =0

begi n

raiserror('Eror for obtaining fields/fields definition , 16, 1)wth nowa t
return(-3)

end
set @i el dsel ect =repl ace( @i el dsel ect, ' - @D, ' Total s')
-- Sore fieldselect in @ieldspvt in case displayrowf unctions=m (for sp
di spl ayr owf unct i ons)
set @i el dspvt =@i el dsel ect
end /* ends usual techique for @ields definition */
end /* ends @orce=" and @ank is null */

el se

if @orce="' and @ank is not null

begi n

-- If @anklimt>0 then at this rowtotals are wong (they relect all pvt col unms
not

-- just those inthe limt.So for nowwe' |l shut off @owtotals. This situation
hol ds

-- no natter what val ue is for @ortagg.

--if @anklimt> 0

--set @owtotals=n'

--print '@owotals: '+@owtotals

-- Get fields for rank based on nax count of @rpcol/@anklimt (if active).
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set @tr2=
"if @anklimt>0
set @axcnt =@ankl i mt
el se
begi n
sel ect @axcnt =nax(cnt 1)
from(select count(*) as cntl from#rac
group by @rpcolinsert) as a
if @owtotal s=y~
set @axcnt =@axcnt - 1

end
vhi | e @<=@axcnt
begi n
sel ect @i el ds=@i el ds+case when @i el ds>— then ~, ~ el se — end
+| —+@ank-+cast (@ as varchar(4))+ ~| varchar ( @axl en) def aul t —@npt ycel | —,
@i el dsel ect =@i el dsel ect +case when @i el dsel ect >— then ~, ~ el se — end+
+ ~+@ank+cast (@ as varchar(4))+ ~| ~
set @-@+1

end '
set @tr2=replace(@tr2,' @rpcolinsert', @rpcolinsert)
set @tr2=replace(@tr2,' @axl en' , @axl en)
set @tr2=replace(@tr2,' @nptycel |, @nptycell)
set @tr2=repl ace(@tr2,'~' ,char(39))
exec @heck=sp _executesg @tr2, N @ank varchar (50), @ int, @axcnt int, @owtotals
var char (1), @anklimt int,
@i el ds varchar (8000) output, @i el dsel ect var char (8000)
out put' , @=1, @axcnt =0, @ank=@ank, @ow t ot al s=@ow total s,
@ankl i mt=@ankl i mt, @i el ds=@i el ds out put , @i el dsel ect =@i el dsel ect out put
if @heck! =0
begi n
raiserror('Eror for obtaining correct ranked fields/fields
definition', 16, 1)w th nowait
return(-3)
end

--Append totals if necessary to ranked fiel ds
if @owtotal s=Yy
begi n
if @owtotal sposition=' desc'

begi n

set @i el ds=' [ - @@var char (' +@axl en+' )defaul t' + """ +@nptycel | + """+ ' +@i el ds

set @ieldselect=[Total s],"' + @i el dsel ect

end

if @owotal sposition= asc'

begi n

set @i el ds=@i el ds+', [ - @@@var char (' +@axl en+' )defaul t' + """ +@nptycel | + """

set @i el dsel ect =@i el dsel ect + ',[Total s]'

end
end
end
el se

begi n
-- This is Force

-- Requiring fields be specified in order so order themby rd.

-- Get fields with usual technique for force for all runs except multicell 2nd run
-- Followng logic tests for 2nd RAC run.

if @ulticellrun2=y" and @ulticell=n'

begi n

-- This is newtechnique that gets exact length for the col ums (@vtcol)
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-- FHrst the correct order colunmm fields are obtai ned using usual nethod. Then for
each col unm

-- the varchar length definition and default is obtained and inserted into the the
@ields str.

-- Third for colunms in force not in data insert varchar() and default.Use | ength of
enpt ycel |

-- as length of varchar.

-- was 'from#povitin' (bel ow
set @tr2-

'sel ect @i el ds=@:i el ds+case when @i el ds>— then ~, ~ el se — end

+ ~+pivotin+ ~| ~
fromracpoviti n# (@ugl, @ug2)
order by rd
set @tr2=repl ace(@tr2,'~,char(39))
exec sp_executesgl @tr2, N @i el ds varchar (8000) output, @ugl varchar (2400), @ug2
varchar (1)',

@ugl-@or cepar se, @ug2-' & , @i el ds=@i el ds out put

if @heck! =0

begi n

raiserror('Eror for obtaining correct force fields for mnulticell report',16,1)wth
nowai t

return(-3)

end
set @i el dsel ect =@i el ds

-- Now find nax(length) of each col unm and repl ace col unmm with col unm pl us var char
I ength

-- and default enptycell.

set @tr2-

"sel ect @i el ds=repl ace( @i el ds, ~[ +@vtcol i nsert+ ~]~, ~[ ~+@uvt col i nsert+ ~| var char (~+
case when nax(l en(val uel))>=l en(~@nptycel | ~) then

cast (nax(len(val uel)) as varchar(4)) el se cast(len(~@nptycell~) as varchar(2))
end
+~) def aul t —@npt ycel | —)

from#rac
where @r pcol i nsert ! = (GHIR

group by @vtcolinsert

order by @vtcolinsert'

set @tr2=replace(@tr2,' @vtcolinsert', @vtcolinsert)

set @tr2=repl ace(@tr2,' @nptycel ', @nptycell)

set @tr2=replace(@tr2,' @rpcolinsert', @rpcolinsert)

set @tr2-repl ace(@tr2,'~ ,char(39))

exec @heck=sp_executesql @tr2, N @i el ds varchar (8000) out put, @ugl varchar (2400),
@ug2 varchar(1)', @ugl=@or cepar se, @Qug2= & , @i el ds=@i el ds out put

if @heck! =0

begi n

raiserror('Eror for obtaining correct fields definition for force for multicell
report', 16, 1)w th nowai t

return(-3)

end

--Replace any fields in force and not in #rac (data) with length/default of enptycell
set @1- en( @npt ycel | )

if @1-0

set @1-1

set

@ields=replace(@ields+ ,',"],"," " Jvarchar (' +@1+ )defaul t' + """ +@nptycel | + """+ ")
--Check if last character is',".If true get rid of it.

if right(@ields 1)=,"

set @i el ds=substring(@ields, 1 |en@ields)-1)
end /* end of nulticell force conputation */

el se
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begi n
-- Wsual technique for force
-- #povitin was here (bel ow)

set @tr2=

"sel ect @i el ds=@i el ds+case when @i el ds>— then ~ ~ el se — end

4+~ ~+pi vot i n+~| var char ( @ax| en) def aul t —@npt ycel | —,

@i el dsel ect =@i el dsel ect +case when @i el dsel ect >— then ~, ~ el se — end

+~ ~tpi votint+ ~| ~
fromracpoviti n# (@ugl, @ug2)
order by rd
-- Note that racpovitin# (@ugl, @ug2) was fornally:
--racpovi ti n# (' +char (39) +@or cepar se+char (39) + , ' +char (39) + & +char (39) + ). Now
augunents are passed in.
set @tr2=repl ace(@tr2,' @rpcolinsert', @rpcolinsert)
set @tr2=repl ace(@tr2,' @vtcolinsert', @vtcolinsert)
set @tr2=repl ace(@tr2,' @axl en', @axl en)
set @tr2=replace(@tr2,' @nptycel |, @nptycell)
set @tr2=repl ace(@tr2,' @ivotsort', @ivotsort)
set @tr2=repl ace(@tr2,'~',char(39))
exec @heck=sp_executesqgl @tr2, N @i el ds varchar (8000) out put, @i el dsel ect
var char (8000) out put, @ugl var char ( 2400),
@ug2 varchar(1)', @ugl=@or cepar se, @ug2= & , @i el ds=@i el ds
out put,, @i el dsel ect =@i el dsel ect out put
i f @heck! =0
begi n
raiserror('Eror for obtaining correct force fields definition , 16, 1)wth nowait
return(-3)
end
end /* end of usual technique for force */
end /* end of this is @orce */
if @orce>" and @owtotal s='y'
begi n
if @ow otal sposition=' desc'
begi n
set @i el ds=' [ - @@var char (' +@axl en+' )defaul t' + """ +@nptycel | + """+ ' +@i el ds
set @ieldselect=[Total s],' + @i el dsel ect
end
if @owtotal sposition= asc'
begi n
set @i el ds=@i el ds+', [ - @@@var char (' +@axl en+' )defaul t' + """ +@nptycel | + """
set @i el dsel ect =@i el dsel ect + ',[Total s]'
end
end
end /* end @utpvt=n' */
el se
begi n
-- here @utpvt="y'
set @i el ds= [ - @@var char (' +@axl ent+' )defaul t' + """ +@nptycel [ + """
set @ieldselect=[total s]’
end /* ends @utpvt=y' */
-- Qorrect totals fields (-@@@® for col percents
if @percentstotal s="' and @percents>""
begi n
if exists(select * from @rans#
vhere charindex(' count', funct)=0 and charindex(' sum, funct)=0)
set @i el ds=repl ace( @i el ds, ' [ - @@@var char (' +@axl ent+' )",
"[ - @B var char (" +cast ( (cast(@axlen as int)-10) as varchar(5))+)")
el se
set @i el ds=repl ace( @i el ds, ' [ - @@var char (' +@axl en+' )",
'[ - @@@var char (" +cast ( (cast(@axlen as int)-7) as varchar(5))+)")
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end
el se
if @percentstotal s>'"' and @percents=""
begi n
if exists(select * from @rans#
wvhere charindex(' count', funct)=0 and chari ndex(' sum, funct)=0)
set @i el ds=repl ace( @i el ds, ' [ - @@ var char (' +@axl en+' )",
' [ - @@@var char (' +cast ( (cast(@axl en as int)+10) as varchar(5))+)")
el se
set @i el ds=repl ace( @i el ds, ' [ - @@ var char (' +@axl en+' )",
" [ - @B var char (" +cast ( (cast(@axlen as int)+7) as varchar(5))+)")
end
-- (heck for retain,if yes conpute field size and
-- Append field "Al cols' tofields to hold final retai n/concatenation.
if @olretain>""
begi n
set @tr2=
"sel ect @nt=nax(cnt 1)
from(select count(*) as cntl from#rac
where @rpcolinsert not in (~CHOR, — CHOR)
group by @rpcolinsert) as a'
set @tr2=replace(@tr2,"' @rpcolinsert', @rpcolinsert)
set @tr2=repl ace(@tr2,'~' ,char(39))
execute sp_executesq @tr2, N @nt int output', @nt=@heck out put
set @heck=( @heck*cast (@axl en as int))+ ((@heck-1)*len(repl ace( @eparator, "’
"x)))
if @utpvt=n" and @ow total s=y'
begi n
set @i el ds=stuff (@i el ds, charindex(',", @i el ds)+1, 0,
@l | _col s+ varchar (' +cast (@heck as
varchar(4))+ )default'+ """ +@nptycel | + """+ ")
set @i el dsel ect =st uf f (@i el dsel ect, charindex(",', @ieldselect)+1, 0 @l _cols+,")
end
el se
if @utpvt=n" and @ow total s=n'
begi n
set @i el ds=@l | _col s+ varchar (' +cast (@heck as
varchar(4))+ )default'+ """ +@nptycel | + """+ " +@i el ds
set @i el dsel ect=@l | _col s+ ,' +@i el dsel ect
end
el se
if @utpvt="y" and @owtotal s=Yy'
begi n
set @iel ds=@i el ds+',' +@l | _col s+ var char (' +cast (@heck as
varchar(4))+ )default'+ """ +@nptycel | + """’
set @i el dsel ect =@i el dsel ect +' ,' +@l | _col s
end
el se
if @utpvt="y" and @owtotal s=n'
begi n
set @i el ds=@l | _col s+ varchar (' +cast (@heck as
varchar(4))+ )default' + """ +@nptycel | + """
set @ieldselect=@l | _cols
end
el se
begi n
raiserror('error for @utpvt specification(s)', 16, 1)wth nowai t
return(-3)
end
end
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-- Check for @rintagg
if @rintagg=n'
begi n
set @trl=""
set @rintaggfiel dsel ect=""
end
el se
begi n
if @isplay=m
begi n
-- deternmine largest field size of aggregates
sel ect @trl-cast(nax(len(alias)) as varchar(75)) from@rans#
-- set @trl1= Funct varchar('+@tr1+ )defaul t~—,"
set @trl=@ransl abel + varchar (' +@tr1+ )defaul t~—,"
set @rintaggfi el dsel ect =@r ansl abel + '
end
el se
begi n
-- Here display=s'
set @rintaggs=""
sel ect @rintaggs=@r i ntaggs+case when @rintaggs' ="' then '’
else '’ end +alias|
from @r ans#
set @trl=cast(len(@rintaggs) as varchar(3))
-- set @tr1= Funct varchar('+@tr1+ )default~—,"
set @trl1l=@ransl abel + varchar (' +@tr1+ )defaul t —,"
set @rintaggfi el dsel ect =@r ansl abel +' '
end /* end display=s' */
end

-- Check @owruns

set @unsfiel d=""

set @unsfi el dsel ect ="'

if @owuns>'"' and @isplay="m

begi n

if charindex('{", @owuns)>0 and @ugrps=""

begi n

raiserror('optional {rowield(s)} in @owuns not allowed for a one field
@rpcol ', 0,1)w th nowai t

return(-3)

end

-- Check that fastest varying (right nost) @rpcol fieldis not in @owuns
sel ect @estruns=ltrinirtrinigrp)) from @roupstabl e# where rd=@check

if (exists(select 1 from @owsuns# where rowfiel d=@estruns)) and (@estruns>'")
begi n

raiserror('fastest varying ronfield ''9%'' isillegal in @owuns,onmt it and run
over table' , 0,1 @estruns)w th nowai t

return(-3)

end

set @estruns=""'

sel ect top 1 @estruns=runfuncterm

f rom @owsuns#

-- Aright left parenthesis is mssing around @ransform

expressi on/ al i as.

vwhere (charindex(' (", runfuncterm * charindex("')", runfuncterm =0)

or

-- Mssing right or left squiggly brackets around rowield
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(exists(select 1 from @roupstabl e#
where (charindex(ltrinirtrinigrp)), runfuncterm >0)
and (charindex(' {", runfuncterm*charindex('}", runfuncterm=0)))
or
-- Rowfieldis not in @rpcols
(rowfield>" and not exists(select 1 from @roupstabl e#
vwhere rowfield=ltrinirtrinigrp))))
or
-- Rrans(exp/alias) not present in @ransformexpression/alias
(not exists(select 1 from@rans#
vhere rtrans=ltrinfrtrinjalias))))
order by rd
if @estruns>""
begi n
rai serror(' @owuns expression ''9'' contains an error, check pivot
columm, (alias),{rowfield}', 0, 1 @estruns)wth nowait
return (-3)
end
-- Test that runcol's are in pivot fields
set @estruns=""
sel ect top 1 @estruns=runcol
f rom @owsuns#
vhere charindex('[" +runcol + 1", repl ace( @i el dsel ect, ' - @o@iD, ' Total s' )) =0
order by rd
if @estruns>""
begi n
raiserror('colum ''9%'' in @owuns is not in pivot colums', 0,1, @estruns)wth
nowai t
return (-3)
end
-- for now using @axl en (see above).
-- set @unsfiel d= Rms var char (' +@unsfi el dl en+ )defaul t —,"
if @owunslabel | = [RJns]
set @owunsl abel = '[' +repl ace(repl ace(@owunslabel ,"[",""),"]","" )+]"
set @unsfi el d=@ow uns| abel + var char( +@unsfi el d ent )def ault—,"
set @unsfi el dsel ect =@ow unsl| abel +
end

--  (Check for @iffs

set @iffields="'

set @iffieldsel ect=""

if @iffs>""'

begi n

set @iffields=[Dff] varchar(15)defaul t—,"

set @iffieldselect=[Off],"

--set @iffield=— Dff~ /* for update */
--set @l ffval ue=' ~, ~char (39)+@li ff 1+char(39) ' /* for update */
--set @liffdeclare= @iffl varchar(15),"

--set @iffo= @liffi1=-0~"

end

-- Check @owcnters

set @tfields="

set @tfieldselect=""

set @herecnt er supdat el=" '

set @herecnt er supdat e2-'

if @owenters>'"' /* and @l splay=m  @owcnters should work wth display=s | think
*/

243



begi n

if @urps=""'
begi n
raiserror('rowcounter field(s) (@owcnters) not allowed for a one field
@rpcol ', 0, 1)w th nowai t
return(-3)
end
--  (Check that each field in @owcnters is in @roupstabl e# table (@rpcol).
--  Qeery elimnates user input from@owcnter field to conpare to grpcol field.
/* ol d code
if exists(select pivotin
fromracpoviti n#( @owcnters,' &) as a left join @roupstabl e# as b

on grp=pi votin

where grp is null)

Check for a single field @rpcol

if exists(select x1
from(select replace(pivotin,'{"H trinfcase when charindex('{", pivotin)>0 and
charindex('}"', pi votin)>0 then
subst ri ng(pi voti n, chari ndex(' {", pi voti n)+1,
((charindex('}',pivotin)-1) - (charindex('{"',pivotin)))) else'" end )+ }',"'") as x1
fromracpoviti n#( @owcnters,' & )) as a left join @roupstable# as b
on grp=x1 where grpis null )
*/
set @nternane=""'
sel ect top 1 @nt er nane=x1
from
(select rd, Itrinirtrinicase when charindex('{"',pivotin)>0 and charindex('}", pivotin)=>0
then repl ace(repl ace(repl ace(pivotin, substring(pivotin, charindex('{", pivotin)+1,
((charindex('}",pivotin)-1) - (charindex("{",pivotin)))),""),"{",""),"}",""
else pivotin end)) as x1
fromracpoviti n# @owcnters,' & )) as a
where x1 not in
(select Itrinmirtrinigrp)) from @roupstabl e# )
order by rd
if @nternang>'"'
begi n
rai serror(' @owcnters field ''9%'' isnot inmilti rowfields (@rpcol),reviewall
field(s)', 0,1, @nternane)w th nowait
return(-3)
end

-- Check that fastest varying (right nost) @rpcol fieldis not in @owcnters
/* if exists(select * fromracpovitin# @owcnters,' &)

where repl ace(pivotin,'{'H trinfcase when charindex('{"', pivotin)>0 and

charindex('}', pivotin)>0 then

subst ri ng(pi votin, charindex(' {', pivotin)+1,

((charindex('}',pivotin)-1) - (charindex('{',pivotin)))) else'' end )+ }","")=
(select top 1 grp from @roupst abl e# order by rd desc))

*/

select @ntername=ltrinirtrinigrp)) from @roupstabl e# where rd=@check

if exists(select x1

from

(select rd, [trinirtrinicase when charindex('{",pivotin)>0 and charindex('}", pivotin)=>0
then repl ace(repl ace(repl ace(pivotin, substring(pivotin, charindex('{", pivotin)+1,
((charindex('}",pivotin)-1) - (charindex('{",pivotin)))),""),"{",""),"}",""

el se pivotin end)) as x1

fromracpoviti n# @owcnters,' & )) as a
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wher e x1=@nt er nane)

begi n

raiserror('arowcounter is not available for the last (fastest varying) rowfield
"'o8''", 0,1, @nternang)w th nowai t

return(-3)

end

--set @tfield= Mters varchar(15)defaul t —,"

--set @tfieldselect= ters,'

-- New code for separate col unms for counters
/* @tfields= terl varchar(5), GhterN varchar(5),...." (no default)
@tfieldsel ect= terl, Chter2, OnterN'
@tfield (for update)= ~ Qnterl, Giter2, CterN-
For update form@tfield from@tfiel dselect ie. ~ Mterl, Mter2, Mt er 3~
*/
-- Gt nodified @owenters term
-- (oncatenate (1st transformalias) and 1st columm field from @i el dsel ect
-- thiswll simulate @owuns for racsp; 4 (neans | ess changes)
sel ect @rystatenent1=alias from@rans# where rd=1
if charindex(',', @i el dsel ect)=>0
sel ect @rystatenent 2=substring( @i el dsel ect, 1, charindex(',", @i el dsel ect) - 1)
el se
--  This well cover situation where there's only 1 pivot field
set @rystat enent 2=@i el dsel ect
-- W' re renoving parenthersis frompivot field
set @rystat enent 2=repl ace(repl ace(repl ace( @rystatenent 2, ' -
@D, Totals').'['."1),"],)
set @owcnt er swor k="
/* ol d code before user option to specify counter field nane.
sel ect @owcnt er swor k=@owcnt er swor k+case when @owcnterswork>"' then '& else'
@rystatenent 2+ {" +pivotin+ }' + (" +@rystatenent 1+ )",
@tfields=@tfiel dstcase when @tfields>"' then',' else'' end+
"nter' +cast(rd as varchar(2))+ varchar(5)', /* no default */

end+

@tfieldsel ect=@tfiel dsel ect +case when @tfieldselect>"' then',' else'' end+
"ter' +cast(rd as varchar(2))
*/

--  New code takes into account user supplied counter field nane.If no nane supplied
--  (in{}) default of '"Oter' +Hfield# is used ie terl.

-~ Aso includes code to replace counter fields in @herecnters with ctNfor using
-- counter logic in update

set @her ecnt er supdat el=@her ecnt er s

sel ect

@nternane=l trinirtrinicase when charindex('{", pivotin)>0 and charindex('}", pivotin)=>0
then

substring(pi votin, charindex('{", pivotin)+1,

((charindex('}",pivotin)-1) - (charindex('{" pivotin)))) else'' end)),

@owcnt er swor k=@owcnt er swor k+case when @owcnterswork>"" then '& el se end+
@rystatenment 2+ {" +rtriniltrinirepl ace(repl ace(repl ace(repl ace(pivotin, "{','"),"}'","")
,@nternang,' '), @nternane, ' {' +@nternane+'}')))+ }'

+ (" +@rystatenent 1+ )",

@tfields=@tfiel dstcase when @tfields>"' then',' else'' end+
case when @nternane="' then 'Oiter' +cast(rd as varchar(2)) el se @nternane end+
varchar(5)', /* no default */
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@tfiel dsel ect =@t fi el dsel ect +case when @tfieldselect>'"' then',' else'' end+
case when @nternane="" then ' hter' +cast(rd as varchar(2)) el se @nternane end,
-- Repl ace counter field wth cast(ctNas int)
@her ecnt er supdat el=-case when @nt ernane>'"' then
repl ace( @herecnt er supdat el, @nt er nane, ' cast (@t ' +cast (rd as varchar(2))+ as int)' )
el se
repl ace (@herecntersupdatel,' ter' +cast (rd as varchar(2)),"' cast (@t' +cast (rd as
varchar(2))+ asint)')
end
fromracpovitin# ( @owcnters,' &)
order by rd
set @tfields=@tfields+ '
-- Inthe case of a standard (non-rotated) xtab with multiple transforns and
--  rowbreaking we want an enpty string (‘') to display in counter fields so
--  we add a default value to cnter fields definition For other types of reports
-~ we don't need default''.A so @unval ues>1 @otate="y' and di spl ayrowf uncti ons=m
if @rintroncnters="y'
begi n
if ((@unval ues>1) and (@owbreak="y') and (@otate='n")) or
((@unval ues>1) and (@otate='y') and (@owf unctions>'") and
(@i spl ayrowf unctions=m))
set @tfields=repl ace(@tfields,',' K "default''"",")
set @tfield= ~'+@tfieldselect+ ~ [* for update */
set @tfieldsel ect=@tfieldsel ect+ '
end
el se
begi n
set @tfield=""' /* for update */
set @tfields="
set @tfiel dsel ect=""
end
set @owcnt er s=@owcnt er swor k
-- Check for alias(s) in case of query emulation or cutpvt=y' .Aias can only
appear
-- in @herecnters when there is only 1 pvtcol for the alias,ie query emul ation or
-- cutpvt=y' .y for nunbers. Using fixed fornmat of decinal (15,6).Note alias coul d
be
-- used separately or in addition to row counters.
end /* ends @owcnters>'"' */
-- Check @herecnters for nodification. It's possible there is no @owcnters
-- but there is @herecnters with just @ransforml ogic.
if (@herecnters> ') and ( (charindex('select _query' ,@vtcol)>0) or (@utpvt="y') )
begi n
if @owcnters=""
set @her ecnt er supdat el=@her ecnt er s
-- Repl aci ng each @ransformalias wth valueNie. cnt wth val uel.
sel ect @her ecnt er supdat e1=
repl ace( @her ecnt ersupdat €1, al i as, ' cast (val ue' +cast (rd as varchar(2))+
deci nal (15,6))")
from @r ans#
order by rd
end
i f @herecnters>
begi n

as
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--  (Check if arowfield from@rpcol is being used.|f true replace rac.field with
#rac.fiel d.

--  Wser inputs rac.field then we get #rac.field

set @her ecnt er supdat el=r epl ace( @herecnt ersupdatel, 'rac.', ' #rac.')

set @her ecnt er supdat e1-' case when ' +@her ecnt er supdat el+ then '

set @herecnt er supdat e2=' el se ~— end '

end

-- Process @ieldadd if present,adding @ddfield

set @rytrans=" /* This wll hold field definition of fieldadd(n) */
set @alcreate=" /* This wll hold field nane of fiel dadd(n) */
if @ieldaddl>""'

begi n

set

@rytrans='[' +replace(replace(@ieldadd1, "[',""),"]", )+ ] var char (" +cast (1 en( @i el dva
luel) as varchar( 5))+ )default'+ """ +@i el dval ue1+

set @al create="['+repl ace(repl ace( @i el dadd1, ' [, ) T

if @iel dadd2>""

begi n

set

@rytrans=@rytrans+ ,["' +repl ace(repl ace(@ieldadd2,'[',""),"]","" )+ ]Jvarchar (' +cast (I
en( @i el dval ue2) as varchar( 5))+ )default' + """ +@i el dval ue2+ '

set @al create-@al create+' ,[' +repl ace(replace(@ieldadd2,"'[',""),"]","")+]"

end

if @ieldadd3>""'

begi n

set

@rytrans=@rytrans+ ,["' +repl ace(repl ace(@ieldadd3,'[',""),"]","" )+ ]Jvarchar (' +cast (I
en( @i el dval ue3) as varchar( 5))+ )default' + """ +@i el dval ue3d+ "'

set @al create-@al create+' ,[' +repl ace(replace(@ieldadd3,"[',""),"]","" )+ ]"

end

if @ields>""

begi n

set @rytrans=@rytrans+ ,'

set @al create-@al create+ '

end

--set @i el ds=@r ytrans+@i el ds

--set @i el dsel ect =@al cr eat e+@i el dsel ect

end

-- Fnal fields/fieldselect definition

- - @ur psfi el dsdef

-- A var char (50), B var char (50), C var char (50) ,

-- @ur psfi el dsel ect

--ABC

-- Check for Rotate

-- @otatefields: fields definition up to pvt fields
-- @otatefiel dspvt: fields definition for pvt fields
-- @otatefieldsel ect: fields select up to pvt fields

-- @otatefieldspvtselect: fields select for pvt fields
f (@otate in ("y' ,'nest')) or (@onvert>"")
begi n
set @otatefiel dspvt =@owf unctfield + @unsfiel d+@li ffiel ds+@i el ds
set
@ot at ef i el dspvt sel ect =@owf unct fi el dsel ect +@unsfi el dsel ect +@li ffi el dsel ect +@i el dsel
ect
end
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if @grps=" /* no mltiple grps */

begi n

if (@otate 'y, ' nest' @onvert >'"

begi n

set @otatefiel ds= @rpcol i nsert varchar (@xl engrp)defaul t—,"' +@rytrans
-- @rytrans has fieldadd(n) definition,if none it is "’

set @ot at ef i el dsel ect =@r pcol i nsert+ ,"' + @al create

-- @alcreate has fiel dadd(n) nanme,if none it is '’

end

set @i el ds= @rpcolinsert varchar(@xlengrp)default~—,"'+ @rytrans + @trl
@owfunctfield + @unsfield + @i ffiel ds+@i el ds

set @i el dsel ect =@rpcolinsert+ ,'+ @al create + @ri ntaggfi el dsel ect
@owf unct fi el dsel ect +@unsfi el dsel ect +@li ff i el dsel ect +@i el dsel ect

end

el se
begi n
--  Heremltiple groups ----
if (@otate "y','nest' @onvert >'"
begi n
set @ot at ef i el ds=@uyr psfi el dsdef @tfields + @rytrans
set @otatefi el dsel ect =@urpsfiel dselect+ ,' + @tfieldsel ect + @al create
end

set @i el ds=@ur psfi el dsdef + @tfields + @rytrans + @trl @owfunctfiel d
@unsfield + @i ffiel ds+@i el ds
set @i el dsel ect =@ur psfiel dsel ect +,'+ @tfiel dsel ect @al create
@rintaggfi el dsel ect
@owf unct fi el dsel ect +@unsfi el dsel ect +@li f f i el dsel ect +@i el dsel ect
end
set @i el ds=repl ace( @i el ds, " @rpcol i nsert', @rpcol i nsert
set @i el ds=repl ace( @i el ds, ' @xl| engrp' , @xl engrp
set @i el ds=repl ace(@i el ds, "'~ , char (39
set @i el ds=repl ace( @i el ds, ' - @D, ' Total s'
if (@otate "y, ' nest' @onvert>""
begi n
set @otatefiel ds=repl ace(@otatefiel ds,' @rpcolinsert', @rpcolinsert
set @otatefiel ds=repl ace(@otat efi el ds, ' @xl engrp' , @xl engrp
set @otatefields=repl ace(@otatefields,'~,char(39
set @ot at ef i el dspvt =repl ace( @ot at ef i el dspvt,' @rpcol i nsert' , @rpcol i nsert
set @otat efi el dspvt =repl ace( @ot at ef i el dspvt, ' @xl engrp' , @xl engrp
set @ot at efi el dspvt =repl ace( @ot at ef i el dspvt, ' ~' , char (39
set @ot at efi el dspvt =r epl ace( @ot at ef i el dspvt , ' - @OHED, ' Tot al s'
--  Get convert strings
-- Exanpl es
--set @onvertfiel ds= shi pcountry varchar (11)default'",’
--set @onvertfiel dsel ect = shi pcountry,’
--set @onvertfiel dspvtsel ect=[Total s],[1],[2],[3]"
set @onvertfiel dspvt sel ect =@ot at ef i el dspvt sel ect
set @onvertfiel ds=@otatefi el ds+replace(@trl,'~ , char(39)) /* adding on
"Funct’, (excluded in @otatefields) */
set @onvertfiel dsel ect =@ot at ef i el dsel ect + @ri ntaggfi el dsel ect
end
--set @i el dsel ect=@r pcol i nsert+,"' +
@rintaggfi el dsel ect +@owf unct f i el dsel ect +@unsfi el dsel ect +@i el dsel ect

--This covers all conditions to return xtabfiel ds and tabl edef
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-- Sore table definition ant/or select string (al so want tabl edef for worktabl e3).
if (@abledef is not null or @orktable3>") and (@ulticell!=y")

set @abl edef =" rd int,"' +@i el ds

if @tabfields is not null and @ulticell!="y'

set @tabfields=rd,' +@i el dsel ect

-- Check for inmediate return (do not create xtab tabl e/ conpute xtab)

if @xec='n'

begi n

if isnull(len(@abledef),0)>=7950 or isnull(len(@tabfields),0)>=7950
raiserror('your crosstab MAY be too big to create, recoomend you check specs', 0, 1)wth
nowai t

return

end

if @owfunctions>" and @l spl ayrowfuncti ons=' m

set @ieldsdef=@ields /* create table fields definition */

if @orcerowns="y'

set @i el dsf orce=@i el ds

-- Check for local tenp table #xtab

if @tab=" #xtab'
set @ields= alter table #xtab add ' +@i el ds
el se

if @tab="#mlticellzzl
set @ields=alter table #mlticellzzl add ' +@i el ds
el se
set @ields= create table '+@tab+ (rd int,' +@ields+ )’

-- Check length of create xtab tabl e statenent
if len(@iel ds)>=7950
begi n
raiserror('your crosstab is too big , 16, 1)wth novait
return(-3)
end
exec( @i el ds)
if @®@rror! =0
begi n
raiserror('create table 9% definition error', 16, 1, @tab)w th nowai t
return(-3)
end
-- Delete overall totals for transposing or @rand total s=n
--if charindex(' (', @ransform=0 or (@ank is null and @rand_ total s='n'")
if @ank is null and @rand total s=' n'
begi n
set @trl=delete from#rac where '+@rpcol i nsert+ =" @' '
exec(@trl)
if @@rror!=0
begi n
raiserror('error deleting grand total s', 16, 1)w th nowai t
return(-3)
end
end
--  Sore #rac in @orktable if @orktablel is active
-- @orktabl el has partial col ums of #rac
if @orktabl el>""'
begi n
set @trl=
"select rd, @rpcolinsert, @vtcolinsert, @alinsert into @uorktabl e
from#rac '
set @trl=repl ace(@trl,' @rpcolinsert', @rpcolinsert)
set @trl=replace(@trl,' @vtcolinsert',K @vtcolinsert)
set @trl=replace(@trl,' @alinsert', @alinsert)
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set @trl=repl ace(@trl,' @orktabl e, @orktable)

exec(@trl)

if @®@rror! =0

begi n

raiserror('error creating worktable 9', 16, 1, @orktabl e)with nowai t
return(-3)

end

end /* ends worktabl e>'" */

--  Loop thru val ue(s)
-- Check for ranking
if @ank is null
-- set @ankl= @ankl=null,’
set @ankl=" '
el se
set @ankl= @ankl=case when #rac. @vtcol i nsert = @i then 0
el se case when @rp=#rac. @rpcolinsert then @ankl+l else 1 end end,'
-- Check for @ut pvt
if (@utpvt="n") o (@utpvt="y" and @olretain>'")
set @pdat ecut = '
- " (select top 100 percent * from#rac order by rd ) as a, #rac
-- where a.rd=#rac.rd '
el se
set @pdat ecut = where #rac. @vt col i nsert = @O '
-- ' (select top 100 percent * from#rac order by rd ) as a #rac
--  where a.rd=#rac.rd and #rac. @vt col i nsert = @R '
-- Define @tartpivotflds
set @tartpivotflds=insert into'+@tab+ (rd
--Check for printing aggregates (funct)
if @rintagg=n'
begi n
set @ggfiel ds= —
set @ggval ues=' ~—

end
el se
begi n
-- set @ggfields="~ funct~
set @gdfields= '~ ' +@ransl abel + ~

set @ggval ues=' ~, ~char (39) +r epl ace(r epl ace(~@unct ~, - ~, ~), ~] ~, ~—) +char (39)"
end
set @1
while 1=1
begi n
-- Check update statistics on #rac
[* set @tr2=
"use tenpdb
sel ect @abl e=obj ect _nane(obj ect _id("''#rac''))
select i.nane as [index nang],

stats date(i.id, i.indid) as [statistics date]
fromsysobj ects o, sysindexes i
vhere o.nane =@able and i.indid>0 and o.id =i.id

execute sp _executesgl @tr2, N @abl e varchar (250)' , @abl e=nul | */
-- Gt current value (@rpcol val ue) and transform (@unct)

sel ect @r pcol val ue=' val ue' +cast (@ as varchar (5))
sel ect @unct =funct, @l i as=al i as from @r ans# where rd=-@

-- Check if @ecinmal fromrdecinal is needed for rowuns, row unctions or col runs
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set @ecinal =
--select top 1 @xistest=rd from @owsuns# where rtrans=@l i as runcol
--select top 1 @xistest=rd from @owf uncts# where rtrans=@l i as
-~ if (@owuns>") or (exists(select * from @ow uncts# where row unct
in('sum,'avg))) or
-- (@ol runs>'")
if (charindex(@lias, @ol runs)=>0)
or (Itrini@olruns)=*")
or (exists(select * from @ow uncts# where rtrans=@l i as and rowf unct
in("sum,avg')))
or (exists(select * from@owsuns# where rtrans=@lias ))
or (charindex(@lias, @iffs)=>0)
begi n
execut e @heck=racsp; 3 /* rdeci nal */
@r pcol val ue=@r pcol val ue, @engt hd1=@engt hdl out put ,
@eci nmal =@eci nal out put
if @heck! =0
begi n
raiserror('sp racsp;3 (rdecinal) error for alias 9%',16,1 @lias)wth novait
return(-3)
end
end /* ends calling racsp;3 rdeci nal */

-- Check if row percents are needed.

i f charindex(@lias, @percents)=0 and charindex( @l i as, @percentstotal s)=0
and ltrini@percents)! = *" and | trini@percentstotal s)!="*"
set @owper cent s=' @owper cent =—, '
el se
if (charindex(@lias, @percentstotals)>0 or |trinj@percentstotals)=*") and
@li spl ay=m
begi n
-- get total for current @rpcol val ue
set @tr2=" select @total = +@rpcol val ue+ from#rac
vhere '+@rpcol i nsert+ ="' @@R' and '+
@vtcolinsert+ =" -@oom' '
execute sp executesqg @tr2, N @total float(2) output', @total =@total out put
if abs(@total )=>0
set @owper cent s=
" @owper cent =case when (#rac. @rpcol i nsert not in (~@E®)) and
(#rac. @vt col i nsert =~ @OOED)
t hen
~[ %-+cast (round( 100* ( abs(cast (#rac. @rpcol val ue as float(2))/cast (' +cast(@total as
varchar(15))+ as float(2))) ),1) as varchar(7))+]|~
else — end,’
el se
set @owper cent s= @owper cent =~ %0] ~, '
end
el se
if (charindex(@lias, @percents)>0 or |trinf@percents)=*") and @i splay="m
begi n
-- Here we want each col unm/row total percents
-- Hrst store overall total for the colum @total
set @owper cent s=
' @total =(sel ect m@rpcol val ue from#rac as mwhere
m @vt col i nsert =#rac. @vtcol i nsert and m @pr pcol i nsert = @R
@owper cent =case when (#rac. @rpcol insert not in (~@@A®)) then case
when abs(cast(@total as float(2)))>0 then
~[ %-+cast (round( 100*( abs(cast (#rac. @rpcol val ue as float (2))/cast(@total as
float(2))) ),1) as varchar(7))+~
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el se 0] ~ end el se end,’

end
-- Check if col unm percents are needed.
if charindex(@lias, @percents)=0 ltrini@percents)! = *
set @ol percents = ' @ot al =—,
@ol per cent '
el se
if (charindex(@lias, @percents)=>0 [trini @percents)="*" @li spl ay=m

set @ol percents

' @ot al =case when @r p=#rac. @rpcolinsert then @otal el se

sel ect n. @rpcol val ue from#rac as n where

n. @r pcol i nsert =#rac. @r pcol i nsert n. @vt col i nsert = @@®) end
@ol per cent =case when (#rac. @vtcol i nsert = @) then el se
case when abs(cast(@otal as float(2 0
then cast (round(100*( abs(cast (#rac. @rpcol val ue as float(2))/cast(@otal as
float (2 1) as varchar(7

el se 0)~ end end,’

--  (heck for rowfunctions

i f sel ect * from @ow unct s# where rtrans=@l i as
@li spl ay="m
-- if @owfunctions>"' and @l spl ay= m

begi n

i f @li spl ayrowf uncti ons='s'
set @owp=,'
el se
set @owp='"

execute @heck=racsp;7 /* rowfunct */
@ovwp=@owp, @r pcol val ue=@r pcol val ue, @axl en-@axl en
@owf unct i ons=@owf unct i ons, @eci nal =@eci nal , @unct =@unct , @l i as=@l i as
@ow unct fi el d=@owf unctfi el d out put, @ow unct gr ys=@owf unct qrys out put
i f @heck! =0
begi n
raiserror('sp racsp; 7 (rowfunct) error for value % :-(', 16,1, @rpcol val ue)w th
nowai t
return(-3
end
end
el se
begi n
set @ow unctfiel d= —
set @ow unct grys=' ~—'
end
-- Running suns
-- if @owuns>"' and @isplay=m
if sel ect * from @owsuns# where rtrans=@l i as @li spl ay= m
begi n
-- Here @lag runs_cnters is 'runs'
set @unsfield=""'
if @ agl-y'
set @engt hd1=@unsfi el dsi ngl e
execute @heck-racsp;4 /* rowuns */
@r pcol val ue=@r pcol val ue, @engt h-@engt hdl, @I | rowfi el ds=@r psfi el dsel ect
@! ag_runs_cnters="runs' , @l agl=-@I agl, @ow uns=@ow uns, @eci nal =@leci nal , @unct =@un
ct
@l ias=@l i as, @uns=@uns out put, @unsfi el d=@unsfi el d out put, @unsval ue=@unsval ue
out put
@unsdecl ar e=@unsdecl are out put, @unsO0-@uns0 out put
if @heck! =0
begi n
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raiserror('sp racsp;4 (rowuns) error,value %', 16, 1, @rpcol val ue)w th nowai t
return(-3)
end

set @unsfiel d=repl ace( @unsfiel d,' runs' , @ow unsl abel )

end
el se

begi n
set @unsfiel d= —
set @uns=" '

-- set @uns=""

set @unsval ue=' —'
set @unsdecl are=""
set @unsO=""'

end

-- Miltiple rowfield counters

if @owcnters>'"' /* get counters for 1st alias only */
begi n
if @1
begi n
-- set @tfield="
-- @ength (@engthdl) refers to length of each part of counter field for a counter.
-- For nowlets hard code it to 4. Note we can set it based on sone row count.
-- W' Il define flag in spindicating rowuns or counters.For cnters set
-- @l ag_runs_cnters=' counters'
-- Not need to return @unsfield for counters
execute @heck=racsp;4 /* rowuns */
@r pcol val ue=@r pcol val ue, @ength="4' , @l | rowfi el ds=@uyr psfi el dsel ect,
@! ag_runs_cnters=' counters', @l agl=""', @ow uns=@owcnt ers, @eci nal = ' , @unct =@unct ,
@l ias=@lias, @uns=@t output,/* @unsfield=@tfield output,*/ @unsval ue=@tval ue
out put ,
@unsdecl ar e=@t decl are out put, @unsO=@t 0 out put
i f @heck! =0
begi n
raiserror('sp racsp;4 (rowuns) error for rowcounter(s)', 16, 1)w th nowai t
return(-3)
end

-- set @unsfiel d=repl ace(@unsfiel d,' runs', @ow uns| abel )
-- Renane 'runs' stuff to cnter stuff.
-- set @t=replace(@t,' @un',' @t") correctly returned fromproc now
-- set @tfield=replace(@tfield,'runs',' Chters') has al read by conputed previously
set @tdecl are=repl ace(@tdeclare,' @un',' @t"')
if @rintroncnters! ="y’
set @tval ue=' —
-- set @tval ue=repl ace(@tval ue," @un' ,"' @t") correctly returned fromproc now
set @tO-replace(@t0,' @un' ,' @t")
end
el se
if (@ovbreak="y') and (@>1) and (@herecnters=" ")
begi n
set @tfield= —
set @t=' '
set @tval ue=' —'
set @tdeclare=""
set @tO=""
end
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el se
if (@ovwbreak="y') and (@>1) and (@herecnters>' ')
begi n
set @tfield= —
--  set @t= "'
set @tval ue=' —'
-- set @tdeclare=""
--  set @t0="'
end
end /* end roncnters>"' */
el se
begi n
-- Here no row counters
set @tfield= —
set @t=" '
set @tval ue=' —
set @tdeclare=""
set @t0=""'
end

-- DOffernces
if (charindex(@lias, @iffs)>0) and (@l splay="m)
begi n
-- Here @lag runs_cnters is "diff' @ength has default nowin sp,
execute @heck=racsp;4 /* rowuns */
@r pcol val ue=@r pcol val ue, @l | rowf i el ds=@ur psfi el dsel ect ,
@l ag runs_cnters="diff' 6 @I agl=-@I agl, @ow uns=@li ff s, @eci nal =@eci nal , @unct =@unct

@l i as—@l i as, @uns=@if output, @i ffonl y=@li ffonly out put
i f @heck! =0
begi n
raiserror('sp racsp;4 (rowuns) error,value %', 16, 1, @rpcol val ue)w th nowai t
return(-3)
end
-- Setting followng val ues here instead of in sp rowuns
set @iffield=~[Dff]~ [* for update */
set @i ffval ue=' ~, ~+char (39)+@li ff1+char (39) ' /* for update */
-- set @iffdeclare= @iffl varchar(15), @astdl deci nal (12,2)," /* for
updat e */
set @iffdeclare= @iffl varchar(15), @astdl ' +@leci nal + ,' /* for
update */
set @iffo= @l ff1=—0~ @ast d1=-0~," [* for update */
end
el se
begi n
set @iffield= —
set @iffonly= "'
set @f= '
set @iffval ue=" —~
set @iffdeclare=""
set @iffo=""'
end
--  (Check for col unmrunning suns.
if @olruns>"' and @i splay=" m
begi n
-- if exists(select * from#cruns where run=@l i as)
if charindex(@lias, @olruns)>0 or |trinf@olruns)="*
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begi n
/* execut e @heck=racsp; 3 @r pcol val ue=@r pcol val ue, @eci nal =@eci nal out put
i f @heck! =0
begi n
raiserror('sp racsp;3 (rdecinal) error for colruns alias %',16,1, @l ias)wth
nowai t
return(-3)
end
*/
set @runs=" @runs=case when @rp=#rac. @rpcolinsert then
case when (#rac. @vtcolinsert not in (— GEER))
and (#rac. @rpcol val ue is not null) then cast(cast(@runs as '+@ecinal +) +
cast (#rac. @rpcol val ue as ' +@leci nal + ) as varchar(20)) el se @runs end
el se case when (#rac. @vtcolinsert not in (~— @OR))
and #rac. @rpcol val ue is not null then cast(cast(#rac. @rpcol val ue as ' +@leci nal + ) as
var char ( 20))
el se cast (0 as varchar(20)) end end,'
set @runsval ue=' case when #rac. @vtcolinsert not in (~ @oOR)
then ~/ —+@runs el se — end
end
el se
begi n
--set @runs= @runs=nul | ,'
set @runs=' '
set @runsval ue=' —
end
end
el se
begi n
--set @runs= @runs=nul | ,’
set @runs=' '
set @runsval ue=' —
end
-- (Check for retaini ng/ concatenating col umm val ues.
if @olretain>' and @isplay="m
begi n
if charindex(@lias, @olretain)>0 or |trini@eolretain)=*
begi n
if @olretai npvt="n'
set @etai n=
' @et ai n=case when @r p=#rac. @rpcolinsert then
case when (#rac. @rpcolinsert not in (~@HER))
and (#rac. @vtcolinsert not in (— @EER))
and (#rac. @rpcolvalue is not null) then
@etai n + case when @etai n>— then ~@eparator—~ el se — end
+ #irac. @rpcol val ue el se @etai n end
el se case when (#rac. @vtcolinsert not in (~ @HER))
and (#rac. @rpcolval ue is not null)
and (#rac. @rpcolinsert not in (~CoER))
then #rac. @r pcol val ue
else — end end,’
el se
-- 10/10/00 added '," to #rac. @vtcolinsert in first substring bel ow al so to @etai n.
set @etai n=
' @et ai n=case when @rp=Hrac. @rpcolinsert then
case when #rac. @rpcol val ue is not null
then @etain +
case when
charindex(substring(~ ~+#rac. @vtcolinsert, 1, chari ndex(~~, ~, ~+#rac. @vtcolinsert)), -,
~+@etai n)=0 then
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case when @etain then el se end + #rac. @rpcol val ue el se
I ~+subst ri ng(#rac. @r pcol val ue, char i ndex(~"~, #rac. @r pcol val ue) +1, | en(#r ac. @r pcol val
ue)) end
el se @etain end
el se case when #rac. @rpcol val ue is
then #rac. @rpcol val ue el se end end,’

set @etainfld="~'+@l | _col s+ ~
set @etainval al | = ~, —char (39) +@et ai n+char (39)'
end
el se
begi n

-- set @etai n= @etai n=nul | ,"
set @etain=' '
set @etainfld= —
set @etainvalal |l =~
end
end
el se
begi n
--set @etain= @etai n=nul | ,"'
set @etain=" '
set @etai nfl d=' —'
set @etainvalall =~
end
if @rintagg="y'
begi n
if @isplay=s'
set @unct =@rintaggs /* here display=s" */
end
el se
set @unct
-- @tr2 using sp_executesqg taken out in favor of exec(@trl)
-- Set rowbreak variabl e
if @owbreak="y'
set @break="1'
el se
set @break='2'
-- Check bl ocki ng type
if @l ocktype='seq /* sequence, rowl+ unct 1+ unct 2+ unct n. . r on2+f unct 1+ unct n*/
begi n
set @dstart="nul |’
set @l ock=" isnull (@d+@unval ues, @) '
end
el se /* stack, rows+ unct 1+ epeat rows+ unct 2+repeat rows+ unct 3. . */
begi n
if @1
set @dstart=0
el se
begi n
set @tr2=" select @dstart=nax(rd) from'-+@tab
execut e @heck=sp executesq @tr2, N @dstart int output'
@dstart =@dst art out put

if @heck! =0
begi n
raiserror('error obtaining nax(rd) from#rac for ''stack''', 16, 1)w th nowait
return(-2
end
end
set @l ock=" @d+1 '
end
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set @trl
" updat e #rac
set
@nt =#r ac. keyl=case when @rp=#rac. @rpcolinsert then @nt el se @nt+1 end
@d-case when @rp=#rac. @rpcolinsert then @d
el se @l ock end
@ank1?
@onmonpi vot f | ds
case when #rac. @vtcoal i nsert (@)
then ~Total s~ el se #rac. @vtcolinsert end
@owper cent s?
@ol per cent s?
@uns?
@iffs?
@t ?
@runs?
@etai n?
@ormonval ues
case when #rac. @rpcolvalue i s then
char ( 39) +#rac. @r pcol val ue+@r unsval ue+@ol per cent +@owper cent +char ( 39
el se char (39 @ul | cel | char(39) end
@i vot f | ds=case when @rp=#rac. @rpcol i nsert then @ivotflds + ?commonpi vot fl ds
else @tartpivotflds + case when @=1 then
@b>5 el se
case when @break=1 then el se @3 end
end
@tfield + @ggfields + @owfunctfield + @unsfield + @iffiel d + @ommonpi vot f | ds
end
@al ues=case when @rp-#rac. @rpcol i nsert then @al ues + ?conmonval ues
el se @tartval ues + cast(@d as varchar (10
case when @=1 then
case when #rac. @rpcol i nsert =@ t hen char (39) +~Tot al s—+char (39) @reak?
el se @6 end
el se
case when @break=1 then el se
case when #rac. @rpcol i nsert =@ t hen char (39) +-Tot al s—+char (39
else @4 end end
end + @tval ue
@ggval ues + @owf unctgrys + @unsval ue + @liffval ue
@ommonval ues end
#irac. col = @herecnt ersupdatel @ivotflds + @etainfld @al ues + @etai nval al |
@her ecnt er supdat €2
@rp—#rac. @rpcolinsert @2 @iffonly
@pdat ecut
if (@ank is @ankl i mt>' 0
begi n
set @trl=replace(@trl,' ?commonpi votfl ds'
' case when @ankl<= +@anklinit+ then ?commonpivotflds el se ~ end '
set @trl=repl ace(@trl,' ?conmonval ues'
' case when @ankl<='+@anklimt+ then ?commonval ues el se — end '
end
if (@utpvt=n' @ut pvt ="y @olretai n=""
begi n
set @trl=replace(@trl,' ?commonpivotflds' ' @ommonpivotfl ds'
set @trl=repl ace(@trl,' ?commonval ues',' @onmmonval ues'
end
el se
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begi n
-- Here @utpvt=y' and @olretain>"' so we want to accunul ate total s
-- and [all _cols] but not individual cals.
if @utpvt="y' and @olretain>"' and @owtotal s='y'
begi n
set @trl=repl ace(@trl,' ?conmonpi votflds', '~')
set @trl=repl ace(@trl, ' ?commonval ues',' —")
end
el se
if @utpvt=y" and @olretain>"' and @owtotal s= n'
begi n
set @trl=repl ace(@trl,' ?commonpi votflds' K '~")
set @trl=replace(@trl, ' ?commonval ues',' ~—")
set @trl=replace(@trl '+ @ommonpivotflds','+ ~")
set @trl=replace(@trl, '+ @ommonval ues','+ —')
end
end
if @ank is not nul |
set @trl=repl ace(@trl, ' else #rac. @vtcolinsert',
"el se ~ +@ank+ ~+cast (@ankl as varchar(4))')

--  (Check for miliple groups

if @urps>""'

begi n

if @owbreak="y'

begi n

set @trl=replace(@trl,' @5, @ur psupdat e5)

set @trl=replace(@trl,' @6, @ur psupdat e6)

set @trl-replace(@trl,' @2 ,'," +@ur psupdat e2)
end

el se

begi n

--  No rowbreak, but have to check for rowuns.rowuns needs @1, @2 etc stuff
if @owuns=""' and @owcnters=""

begi n

set @trl=replace(@trl,' @5 , @ur psupdat e3)

set @trl=repl ace(@trl,' @6, @ur psupdat e4)

set @trl=replace(@trl,' @2 ,' ")

set @ur psupdat el=""'

set @urpsupdateinit=""

end

el se

begi n

-- Here rowbreak=n but there are rowuns need @urpsupdatel,2 and init
set @trl=replace(@trl,' @5, @ur psupdat e3)

set @trl=repl ace(@trl,' @6, @ur psupdat e4)

set @trl-replace(@trl, ' @2 ,',' +@ur psupdat €2)
-- @urpsupdat el and @ur psupdatei nit stay defi ned
end

end

set @trl-replace(@trl, ' @3 , @ur psupdat e3)

set @trl=replace(@trl,' @4 , @urpsupdat e4)

--set @trl=replace(@trl,' @har(39)',' ~—')

--set @trl=replace(@trl,' @2',',"' +@ur psupdat e2)
end /* ends miltiple groups */

el se

begi n

-- Here no mil tiple groups

set @trl=replace(@trl,' @5 ,' ~@rpcolinsert~")

258



set
set
set
set

set

@trl=repl ace(@trl,"
@trl=repl ace(@trl, "’
@trl-repl ace(@trl,"
@trl-replace(@trl," )

--set @trl=replace(@trl,' @har(39)', ' char(39)")

@ur psupdat e1="

@3 ,' ~@rpcol i nsert~")

@6' ,' char(39)+#rac. @rpcol i nsert+char(39) ')
@4' ' char (39)+#rac. @rpcol i nsert+char(39) ')
@2' 7 ' '

end /* end no mil tiple groups */

set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set

@trl=repl ace(@trl,"
@trl=repl ace(@trl, "’
@trl=repl ace(@trl,"
@trl=repl ace(@trl,"
@trl=repl ace(@trl,"
@trl=replace(@trl,’
@trl=repl ace(@trl,"
@trl=repl ace(@trl,"
@trl=repl ace(@trl,"
@trl=replace(@trl,’
@trl=repl ace(@trl,"
@trl=repl ace(@trl,"
@trl=replace(@trl,’
@trl=replace(@trl,’
@trl=repl ace(@trl,"
@trl=replace(@trl,’
@trl=replace(@trl,’
@trl-replace(@trl,’
@trl=repl ace(@trl,"
@trl=replace(@trl,’
@trl=replace(@trl,’
@trl-repl ace(@trl,"
@trl=repl ace(@trl,"
@trl=replace(@trl,"
@trl=replace(@trl,’
@trl-repl ace(@trl,"
@trl=repl ace(@trl,"
@trl=replace(@trl,’
@trl=replace(@trl,’
@trl-repl ace(@trl,"
@trl=repl ace(@trl,"
@trl=replace(@trl,’
@trl=replace(@trl,’
@trl-repl ace(@trl,’

@trl=

"declare

@rp varchar (' +@xl engrpt ), " +@ur psupdat el+

" @ormonpi vot f1 ds var char ( 100) , @onmonval ues var char (1000), @i vot f | ds var char (8000),

@tartpivotflds varchar(100), @al ues varchar (8000), @t artval ues varchar(10), @nt int,

@dint, @unvalues int, @ int, @total varchar(15), @otal varchar(15), @ol percent

var char (10,

@owper cent varchar (10), ' +@t decl ar e+t@unsdecl ar e+@i f f decl ar e+ @r uns

var char (20), @et ai n var char ( 7000), @break int, @ankl int

sel ect @r p=—, @ommonpi vot f | ds=—, @onmonval ues=—, @i vot f| ds=—,"'

+ @urpsupdatei nit+ @tartpivotflds=~insert into"'+@tab+ (rd~ + , @al ues=,

@t artval ues=val ues(~, @nt =0, @ank1-0, @d=' +@dstart + ,

@unval ues=' +cast (@unval ues as varchar(4))+ , @ot al =, @et ai n——, @br eak="+@br eak+

', @ol percent =—, @="+cast (@ as varchar(4))+ ," +@t 0+@unsO+@i f f 0+ @runs=0~ ' +

@trl

set @trl=replace(@trl, '~ , char(39))

if len(@trl)>=7975
begi n

@her ecnt er supdat e1' , @her ecnt er supdat el)
@her ecnt er supdat €2' , @her ecnt er supdat e2)
@r eak?' , @ur psupdat edbr eakval ues)
@ank1? , @ankl)

@l ock' , @l ock)

@gofi el ds', @gdfi el ds)

@ggval ues' , @ggval ues)

@uns?' , @uns)

@iffs? , @f)

@iffonly , @iffonly)

@t? @t)

@unsfield , @unsfield)
@tfield , @tfield)

@unsval ue' , @unsval ue)

@tval ue' , @t val ue)

@iffield , @iffield)

@l ffval ue', @i ffval ue)

@runs?' , @runs)

@r unsval ue' , @r unsval ue)

@etai n?' , @etain)

@eparator' , @eparat or)

@etai nfld , @etai nfld)
@etainval al ', @etainval al | )
@unct' , @l ias)

@owper cent s?' , @owper cent s)
@ol percents?' , @ol percents)
@owfunctfiel d , @ow unctfiel d)
@owf unct grys' , @owf unct grys)
@pdat ecut ' , @pdat ecut )
@vtcolinsert', @vtcolinsert)
@rpcol i nsert', @rpcol i nsert)
@r pcol val ue' , @r pcol val ue)
@axl en' , @axl en)

@ullcell", @ullcell)
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raiserror('crosstab is too big, suggest you re-evaluate it', 16, 1)w th nowai t
return(-3)
end
exec(@trl)
if @®@rror!=0
begi n
raiserror('update #rac error for value %', 16, 1, @rpcol val ue)w th nowai t
return(-3)
end
-- Qeate index on keyl
begi n
set @tr2=create i ndex grpcol _keyl on #rac (keyl)'
execut e sp_executesql @tr2
if @@rror!=0
begi n
raiserror('error creating index on #rac (keyl)', 16, 1)w th nowai t
return(-3)
end
end
-- Check if racheck is to be perforned.|f
-- icheck=0 ok, icheck=1 error.
if @acheck="y'
begi n
exec @heck=racsp;1 /* racheck */ @ut pvt=@ut pvt, @check=@check out put
if @heck! =0
begi n
raiserror('error perfornmng racheck (sp racsp;1)', 16, 1)wth nowai t
return(-3)
end
if @check=1
begi n
rai serror('racheck indicates internal processing error contact vendor, RAC
termnating ,0, 1)wth nowait
return(-3)
end
end /* ends icheck="y" */
--goto xx
-- Insert records in @tab table
-- Aso store insert statenents in @orktable3 if active
-- GQeate worktabl €3 and i nsert headers when @=1
if @=1 and @orktabl e3>""
begi n
-- Check for @orktabl e3 and insert first 2 header records
--insert @orktabl e val ues( ~create table
@t ab(~—+' +repl ace( @abl edef , char(39),' —~' )+ ~+)~)'
set @trl=create table '+@tab+ (' +@abl edef +' )"
set @tr2="create table @orktable (rd int identity, store xtab varchar(7950))
i nsert @orktabl e val ues(~set nocount on- )
insert @orktable val ues(@trl)’
--set @tr2=replace(@tr2,' @tab', @t ab)
set @tr2=repl ace(@tr2,' @orktabl e, @orkt abl e)
set @tr2=replace(@tr2,' ~, char(39))
execut e @heck=sp executesql @tr2, N @trl varchar(8000)' K @trl-@tr1l
i f @heck! =0
begi n
raiserror('error creating worktable3: 9", 16, 1, @orktabl e)w th nowai t
return(-3)
end
end /* ends @=1 and @orktabl e3>'"' */

y' (es) call racheck.If error termnate RAC
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-- Insert records in @tab
-- Gt paraneters (@imtl, @imt2) for records to insert.
-- Racsp; 19 gets above val ues,if no @inmt (@imt=") all records are inserted.
-- Inthis case @initl=1 and @i mt2=nax(keyl) from#rac.
execute @heck=racsp;19 /* limt */ @imt=@imt, @imt1l-@imtl
out put, @i mit2=@i mt2 out put
if @heck! =0
begi n
if @heck! =44
raiserror('error for record return paraneters for @inmt="%""' fromracsp; 19 (sp
limt)", 16,1, @imt)wth nowait
return(-3)
end
-- Check for blasting.
if @urst="y" /* using bursting here (racsp;13) */
begi n
exec @heck=racsp; 13
@urstl en=@urstlen, @i mtl1=@inmtl @i nmt2=-@i mt2, @herecnters=@herecnters
if @heck! =0
begi n
raiserror('error in sp racsp;13 (burst)', 16, 1)with nowai t
return(-3)
end
end /* ends burst=y' */
el se
begi n
--'set @d=(sel ect nax(keyl) from#rac)
set @tr2=
"while @eyl<=@int2
begi n
sel ect @i el ds=col
from
(select nax(rd) as nmaxrd from#rac where keyl-@eyl) as a,
#irac as b
where naxrd=b.rd
exec( @i el ds)
@or kt abl e3?
set @eyl-@eyl+l
end '
if @orktabl e3>""
set @tr2=replace(@tr2,' @orktabl e3?',"insert ' +@orktabl e3+ (store_ xtab)
val ues(@i el ds) ')
el se
set @tr2=repl ace(@tr2,' @orktabl e3?"," ')
--execut e @heck=sp_executesql @tr2, N @eyl int, @d int, @i el ds varchar (8000)",
--@eyl=l, @d=@d, @i el ds=""'
execut e @heck=sp_executesqgl @tr2, N @eyl int, @imt2 int, @i el ds varchar(8000)",
@eyl-@inmtl @imt2=@int2 @ields=""'
if @heck! =0
begi n
raiserror('insert error for 9% xtab/worktable3 , 16, 1, @tab)w th nowai t
return(-3)
end
end /* ends no burst */
-- Check to continue | oopi ng
-- XX
set @=@+1
if @>@unval ues
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br eak

if @isplay=m
begi n
-- Index on keyl:drop it then recreate it

drop index #rac. grpcol _keyl
end
end /* end of update |oop */
-- Sore #rac in @orktable if @orktable2 is active
-- @worktabl e2 has all colunms of #rac
i f @orktabl e2>""
begi n
set @trl
"select * into @orktable from#rac '
set @trl=replace(@trl, ' @orktabl e , @orktabl e
exec(@trl
if @®rror!=0
begi n
raiserror('error creating worktabl e 9", 16, 1, @orkt abl e)w t h nowai t
return(-3
end
end /* ends worktabl e2>'" */

-- Insert rows from @romexcl uded by @orce

if @orcerows="y'

begi n

execute @heck=racsp;5 /* forcerows */ @rpcol =@r pcol , @r psort ype=@r psort ype

@r pcol i nsert =@r pcol i nsert, @r pf | dt ype=@r pf | dt ype, @r pt abl e=@r pt abl e

@unct i onl en-@uncti onl en, @i el ds=@i el dsel ect, @i el dsdef =@i el dsf or ce

@l i asck=@l i asck, @unval ues=@unval ues, @r part =@r part, @t ab-@t ab, @l i ast abl e-@l i as
tabl e

@r andt ot al sposi ti on=@r andt ot al sposi ti on, @at el en-@at el en, @t yl e=@tyl e

if @heck! =0

begi n

raiserror('sp racsp;5 (forcerows) error', 16, 1)w th nowai t
return(-3

end

end /* end of @orcerows=y"' */

-- Gl | displayrowf unctions to break on rowf unctions
if @owf unctions>"" @li spl ayr owf uncti ons=' m
begi n
set @i el dsenpty=""
if @nptycell>""
begi n
set @heck=l en( @i el dspvt ) -l en(repl ace( @i el dspvt,',",""
vhi | e @heck>=0
begi n
set @i el dsenpt y=@i el dsenpt y+case when @i el dsenpty>'"' then ',' else '' end
Lyttt (this is what fiel dsenpty [ ooks i ke)
set @heck=@heck- 1
end
end
el se
-- set @ieldspvt=" for enptycel | =" (fieldspvt was set=pvt fields in @tr2
execut esq|
set @i el dspvt=""
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-- Performcheck for rotate. For rotate the nunber of transforns shoul d be sane
-- for nunber of transforns in rowfunctions. A so the nunber of rowfunctions for
-- each transformshoul d be sane ie. 2 for all transforns,3 for all transforns
etc.

-- This check is perforned right after popul ating rowfunctions table.

execute @heck=racsp; 8 /* di spl ayrow unctions */ @tab=@tab, @r ansl abel =@r ansl| abel
@ot ate=@ot at e, @i el ds=@i el dsel ect, @i el dsdef =@i el dsdef , @owf unct | en=@owf unct | en
@owf unct | en1=@owf unct | enl, @i el dspvt =@i el dspvt , @i el dsenpt y=@i el dsenpt y

if @heck! =0

begi n

raiserror('sp racsp; 8 (displayrowfunctions) error', 16, 1)wth nowai t

return(-3

end

end

-- Get rotated xtab

if @otate="y' @ot at e=' nest’

begi n

execute @heck=racsp;17 /* rotate */

@ot at e=@ot at e, @r ansf or m-@r ansf or m @r ansl abel =@r ansl abel , @f or nat =@f or nat
@owf nax=@owf max, @ot at ef i el dsel ect =@ot at ef i el dsel ect, @ot at ef i el dspvt sel ect =@ot at e
fi el dspvt sel ect

@otatefiel ds=@otatefi el ds, @ot at efi el dspvt =@ot at ef i el dspvt , @ot at ext ab=@ot at ext ab
out put

@ot at equer y=@ot at equery out put, @i el dsel ect =@i el dsel ect out put

@t abfi el ds=@t abfi el ds out put, @abl edef =@abl edef out put

i f @heck! =0
begi n
raiserror('sp racsp; 17 (rotate) error', 16, 1)w th nowai t
return(-3
end
set @t ab=@ot at ext ab
end
-- Format @tab based on exact nax |ength of each field
-- Additionally nodify @abledef if it is being returned
if @format="y'
begi n
-- Popul ate @abl edef# if it is to be returned
if @abledef is
begi n
set @harx=',"'

set @abl edef [ trini @abl edef @har x
vhi | e | en( @abl edef ) >0
begi n
i nsert @abl edef #
select rtrinjsubstring (@abl edef, 1, chari ndex( @har x, @abl edef ) - 1
sel ect @abl edef = | triniright (@abl edef, | en( @abl edef ) - char i ndex( @har x, @abl edef
end
end
-- Loop thru each field (after rd)
set @harx=',"
set @al creat e=@i el dsel ect
set @alcreate = |trinj@al create @har x
set @est =2
vhile len(@al create) >0
begi n
select @rytrans=rtrinisubstring (@al create, 1, chari ndex( @harx, @al create)-1
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select @alcreate= Itriniright(@alcreate, | en(@al create)-
chari ndex( @harx, @al create)))
-- Fnd nax for each col umm
set @tr2=
'sel ect @ax=nax(len(' +@rytrans+)) from'+@tab
execute @heck=sp_executesq @tr2, N @ax int output' K @ax=@ax| en out put
i f @heck! =0
begi n
raiserror(' @fornat error nax |ength columm: 9", 16,1 @rytrans)w th nowai t
return(-3)
end
-- If default is'' and no data in colum naxlen will be O (illegal),nake it "1
if @axlen=0
set @axlen='1'
set @tr2=
"alter table '+@tab+ alter colum '+@rytrans+ varchar (' +@axl ent+ )’
execute @heck-sp_executesq @tr2
if @heck! =0
begi n
raiserror(' @fornat error alter table colum: 9',16, 1, @rytrans)wth nowait
return(-3)
end
if @abl edef is not null
update @abl edef #
set field=replace(field, substring(field, charindex('varchar(",field)+7,
charindex(")",field, charindex('varchar(',field)+8)-
(charindex('varchar(',field)+6)),
"("+@axlent' )" )
wher e rd=@est
set @est —=@est +1
end /* ends whil e(val create) */
-- Rebui | d @abl edef with new varchar length if it is to be returned
if @abledef is not null
begi n
set @abl edef ="'
sel ect @abl edef =@abl edef +case when @abl edef >'' then '," else '' end +field
from @abl edef #
order by rd
end
-- If worktable3 is active nodify create table statenent to reflect change.
if @orktabl e3>""
begi n
-- set @trl= ~create table
@t ab(~+' +repl ace( @abl edef , char (39),"' ~' )+ ~+)~
-- set @tr2="update ' +@orktabl e3+ set store xtab=+@trl+ where rd=2"'
set @trl= 'create table ' +@tab+ (' +@abl edef +' )"
set @tr2= update ' +@orktabl e3+ set store xtab=@tr1l where rd=2"'
execute sp_executesqg @tr2, N @tr1l varchar(8000)' A @tr1-@trl
end
end /* end pformat="y"' */
-- Modi fy length of worktable3 field store xtab if active
i f @orktabl e3>""
begi n
set @tr2=
' sel ect @ax=nax(|en(store xtab)) from'+ @orktabl e3
execute @heck=sp_executesgl @tr2, N @ax int output' K @ax—-@axl en out put
i f @heck! =0
begi n
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raiserror('error nodifying length of store xtab field in worktabl e3:
%', 16, 1, @workt abl €3)w th nowai t
return(-3)
end
set @tr2-
"alter table '+ @orktabl e3 + alter columm store xtab varchar (' +@axl ent+' )’
execut e @heck=sp executesq @tr2
if @heck! =0
begi n
raiserror('alter worktable3: 9 error for store xtab field , 16, 1, @orktabl e3)wth
nowai t
return(-3)
end
end

-- Check for convert

if @onvert>'""
begi n
/* Not using this.Al results fromrotate sel ect fromtable.

Take care of special case of a rotated sel ect_query and no save tabl e
i n whi ch case @otatequery wll be nodified

i f charindex('sel ect_query', @vtcol)>0 and @onvert>"' and @fornat="n" and

@otate=y'

and @onvertabl e=""'

begi n

sel ect

@ot at equer y=r epl ace( @ot at equery, pi voti n+ . [ dummyzla]', ' cast (' +pi voti n+ . [ dunmyzla]

as '+@onvert+)")

fromracpovi ti n#(repl ace( @i el dsel ect, @ot at efi el dsel ect,' '), defaul t)

order by rd

print @

*/

-- Check for rotate and nake adjustnents for rotate fields

if @otate in ('y',"'nest")

begi n

-- Gt select fields for rotate (non-pvt fields)

set @onvertfiel dsel ect =@ot at ef i el dsel ect

-- Gt newpvtselect rotate fields

set @onvertfiel dspvt sel ect =r epl ace( @i el dsel ect, @onvertfiel dsel ect,'")

end

execut e @heck=racsp; 20 /*convertype */ @onvert=@onvert, @t ab=@t ab out put

@onvert abl e=@onvert abl e, @onvert fi el dsel ect =@onvertfi el dsel ect,

@onvertfiel dspvt sel ect =@onvertfi el dspvt sel ect, @onvert quer y=@onvert query out put

i f @heck! =0

begi n
if @heck! =44
raiserror('error in racsp;20 (convertype) for datatype 9%', 16, 1, @onvert)w th nowai t
return(-3)
end
end

-- Check for returning xtab and check for returning rd (@abl ecnter).
if @eturn="y'
begi n
set @hecktabl e=l en(@tab)-len(repl ace(@tab,"# ,""))
if @ablecnter="y'
set @ieldsel ect="rd,"' +@i el dsel ect
--if (@onvert>") and (@tab=#xtab')
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if (@onvert>") and (@hecktabl e=1)
-- set @trl=@onvertquery
sel ect @trl-case when @abl ecnter="y' then repl ace( @onvertquery, ' sel ect' "' sel ect
rd,") else @onvertquery end
-- else
-- if (@otate in ('y','nest')) and (@otat extab="#)
--  set @trl=@otat equery
el se
set @trl-"select '+@ieldselect+ from'-+@tab+ order by rd
exec(@trl)
if @@rror!=0
begi n
raiserror("error selecting from@tab tabl e, 16, 1)w th nowai t
return(-3)
end
end
--Milticell report is special case for returning xtabfiel ds/tabl edef.Because of
recursi ve cal |
--the recursive run (2nd) nust store its xtabfiel ds/tabl edef in global cursors.
--Belowif true,stores the xtabfiel ds/tabl edef fromthe recurisve run (2nd) so fields
can be
--returned by first run output field (if @tabfiel ds/ @abl edef is not null) when 1st
run
--reenters RAC (at end).
if @ulticellrun2="y" and @ulticell=n'
begi n
if @tabfields is not null
decl are xfiel dszzl cursor global for select @tabfields as xfields
if @abledef is not null
decl are tabdef zz1 cursor global for select @abl edef as tfields
end

-- Check for nul ticel l

if @ulticell =y

begi n

-- Prepare for recusive call to RACto process table #mlticell

-- strl holds the @romfor the recursive call which parses #mlticell table

-- The col utms/ concat enat ed string has bl anks right trimed only. Leadi ng bl anks
-- wll NOr be trinmmed.

set @har1=' ~, ~

set @trl=

"(sel ect @rpcol, substring(expr, 1, charindex(~~ expr)-1) as [col umm],

repl ace(subst ri ng(expr, chari ndex(~"~ expr)+1, 1 en(expr)), ~! ~ ~@eparator~) as cellval ue
from

(sel ect @rpcol ,
rtringsubstring(@har1+al | _col s+@har 1, pos+1,
chari ndex( @har 1, @har 1+al | _col s+@har 1, pos+1) -
(chari ndex( @har 1, @har 1+al | _col s+@har 1, pos) +1) ) )
as expr
from @nput abl e, racf or par sest ri ng#( )
where pos=chari ndex( @har 1, @har 1+al | _col s+@har 1, pos)
and pos<l en(@har 1+al | _col s+t@harl) ) as a) as b

-- Toinsure 2nd run references correct rowfield we're using @rpcolinsert.|f 1st run
uses
-- expression for @rpcol, @rpcolinsert will correctly reference it while just @rpcol
Wl |
-- not.If 1st run uses only a field for rowthen @rpcol and @rpcolinsert are the
sane. Get it?

set @rpcol =@r pcol i nsert
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set @trl-repl ace
set @trl-repl ace

@trl, ' @rpcol', @rpcol )

@trl,' @nputabl e, "' #mul ticell zz1'")

set @trl=replace(@trl,' @harl , @harl)

set @trl=repl ace(@trl,' @eparator', @eparator)

set @trl=replace(@trl, '~ , char(39))

-- Need digits table for recursive call

-- Tabl e #forparsestring repl aced by function racforparsestring#().

AN AN AN

-- Mike recurive call to RAC

-- @ulticell=n" so recursive call does not execute code for @ulticell=y'

-- @ransformand @vtcol are based on fields created from@rom(@tr1l above)

-- @tabis set to @ulticelltable which is @tab for 1st RAC run. Tabl e ##multicell is
-- always xtab table on 1st run and @tab is used as output table in recursive (2nd
run) call.

-- Qher option which are hardcoded bel ow are needed for proper output.For @eturn and
-- @rintgry,turning themon in 1st run | eaves themon in second.

-- Recurive notes:

-- Recurive call that creates a #table generates a different #table wth sane nane. Non
-- dynamical |y selecting froma #tabl e seens to show correct data but col unm | abel s
are

-- fromfirst #table. Selecting dynamical |y shows correct col unm nanes. There al so seens
to be

-- problemw th @here on recursive call.Wen fields are supplied or @here is
gener at ed

-- (passing in no @here or @here=") RACcrashes.| think this is bug due to
substring in a

-- derived table.Wrkaround is setting @here to constant (1=1).1f a ##table is used

i nst ead

-- of the derived query the @here works ok. Al filtering logic should therefore be
done

-- infirst RACrun as no where is applied in recursive call.

-- Wen RACis called recursively (2nd RAC run bel ow) the active paraneter val ues are
now

-- those defined bel ow and the recursive call runs thru and conpl etes the entire RAC
-- procedure.But the 1st run is ST LL ACTVE and cones back to RACwith all the val ues
from

-- the first run. The place it cones back is the 'if @heck! =0' statenent bel ow and
then

-- RACis existed. A that point all #tables are dropped.|n other words #tables from
1st

-- would still exist for recursive run if not explicitly dropped. A so note that when
addi ng

-- procedure to a db there is warning nessage that it can find RAC This is because it
finds

-- the recursive call to RAC and RAC has not yet added to systemtabl es.

--  For dates use sane @atel en and @tyl e val ues. 2nd RAC run effectivel y ignores

@r psortype

-- in favor of subsel ect query in order by for @rpcol.nly sorting paraneters for
@vt cal

-- isrelevant for 2nd run.

exec @heck-rac @ransform nax(cel | val ue) as cellval ue', @rpcol =@r pcol ,

@vtcol = [col umm] ", @rintagg='n', @npt ycel | =@npt ycel |,

@tab=@nul ticelltable, @here=1=1', @eturn=@eturnnulticell, @rpsortype=@rpsortype,
@vt sort ype=@vt sort ype, @et nxl enagg="y' , @rom=-@tr1 @ul ticell = n' K @orce=@ul ticel | f
orce,

@owtotals='n', @rand totals=n", @rintgry=@rintgry, @tabfiel ds=@tabfi el ds, @orcete
st="n",

@r psortnun¥' n', @vt sort nun¥@ul ti pvt sort num @abl edef =@abl edef , @or kt abl el=@ul t i wor
kt abl el,
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@or kt abl e2=@l ti wor kt abl €2, @or kt abl e3=@ul ti wor kt abl e3, @lat el en-@lat el en, @t yl e=@t
yl e,

@i el dadd1-@nl ti fi el daddl, @i el dval uel=-@ul tifi el dval uel, @i el dadd2-@ul ti fi el dadd2,
@i el dval ue2=@ul tifi el dval ue2, @i el dadd3=@ul ti fi el dadd3, @i el dval ue3=@ul ti fi el dval u
e3,

@acheck=@acheck, @ul ticel | run2="y' , @ur st =@ur st, @ur st | en-@ur st | en,

@or cerange=@ul ti cel | f or cer ange, @abl ecnt er =@abl ecnt er

-- Here is where 1st multicell returns after 2nd recursive run. Return val ue i n @heck
(from

-- 2nd run) is being checked by 1st run.Get it?

i f @heck! =0

begi n

raiserror(‘error for 2nd rac (recursive) multicell report run', 16, 1)wth nowa t
return(-3)

end

end /* end milticell=y" */

-- Gt xtabfields/tabl edef for recursive run.Here is 1st run returning and we test for
Ist run

-- value of 'y'" for @ulticell.

if @ulticell =y

begi n

if @tabfields is not nul |
begi n

open xfiel dszz1
fetch xfieldszz1 into @tabfiel ds
cl ose xfiel dszz1
deal | ocat e xfi el dszz1
end
if @abledef is not null
begi n
open tabdef zz1
fetch tabdefzz1 i nto @abl edef
cl ose tabdef zz1
deal | ocat e t abdef zz1
end
end
set nocount of f
return
-- Sart of inserting into table variabl es
-- Insert into @rans#. ldea is to use table variable local to procedure
-- and if table has to be passed to another procedure pass it as a function.
-- Wsing tabl e variable in procedure shoul d cut down on contention of repeated y
-- call function.

trans_tabl e:
set @tr =@ransform
set @harx=' &

set @tr = ltrini@tr) + @harx
vhile len(@tr)>0
begi n
insert @rans#
select ririnjsubstring (@tr, 1, charindex(@harx, @tr)-1))
select @tr=Itriniright(@tr,len(@tr)-chari ndex( @harx, @tr)))
end
got o resunel
rowf uncti ons_t abl e:
-- rowfunctermis row unction termie. count(sunffreight))
-- rowfunct is count
-- rtrans is #trans(funct) termie. sunffreight) rowfunctermis rowfunction termie.
count (sunffreight))
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set @tr = @ow uncti ons
set @harx=' &
set @tr = ltrinf@tr) + @harx
while len(@tr) >0
begi n
i nsert @owf unct s#
select rtrinfsubstring (@tr, 1, charindex(@harx, @tr)-1))
select @tr=ltrinjright(@tr,len(@tr)-chari ndex( @harx, @tr)))
end
got o resune2
rowuns_tabl e:
-- Sane structure as @ow uncts tabl e
set @tr = @ow uns
set @harx=' &
set @tr = ltrini@tr) + @harx
vhile len(@tr)>0
begi n
i nsert @owsuns#
select ririnjsubstring (@tr, 1, charindex(@harx, @tr)-1))
select @tr=Itriniright(@tr,len(@tr)-chari ndex(@harx, @tr)))
end
goto resune3
user_tabl e:
-- User supplied code snippets
set @trl-@tr
set @harx=""'
set @tr = ltrinf@tr) + @harx
vhile len(@tr) >0
begi n
insert @ser#
select rtrinjsubstring (@tr, 1, chari ndex(@harx, @tr)-1))
select @tr=Itriniright(@tr,len(@tr)-chari ndex( @harx, @tr)))
end
set @tr=@trl

got o resuned

aliasfillin:

-- Check if @romhas brackets on any tables ie [order details] and if
-- yes fill spaces wth '@ character ie [order @etail s]
set @heck=l en( @l i ast abl e)

set @-1

whi | e @<=@heck

begi n

if substring(@liastable @ 1)="["

begi n

while substring(@liastable @, 1)!=1]"

begi n

set @-@+1

if substring(@liastable @, 1)= "'

set @liastable=stuff(@liastable, @, 1, '@)

end

end

set @-@+1

end

got o resunes

mul ti grpcol s:

-- HII table @roupstable# wth all grpcol (row fields
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set @tr = @rpcol
set @harx=' &
set @tr = ltrinf@tr) + @harx
vwhile len(@tr)=>0
begi n
i nsert @roupst abl e#
select rtrinfsubstring (@tr, 1, charindex(@harx, @tr)-1))
select @tr=ltrinjright(@tr,len(@tr)-chari ndex( @harx, @tr)))
end
-- Sore nunber of nulti rowfields
sel ect @=nax(rd) from @roupst abl e#
--FH Il in @roupstablesort# if present
if @rpsortsub>""

begi n
set @tr = @rpsortsub
set @harx= &

set @tr = ltrini@tr) + @harx
vhile len(@tr)>0
begi n
insert @roupst abl esort#
select rtrinfsubstring (@tr, 1, chari ndex(@harx, @tr)-1))
select @tr= Itrinjright(@tr,len(@tr)-chari ndex(@harx, @tr)))
end
-- Check that there is sane nunber of grpsortsub records as in @rpcol
if @ =(select nax(rd) from @roupstabl esort#)
begi n
raiserror('nunber of nulti rowsort fields nust equal nunber of multi row
fields',0, 1)wth novait
return(-3)
end
end /* end grpsortsub>"' */
got o resune6

return
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B.

SQL SERVER 2000 VIEWS

vwGraphs

SHECT TCP 100 PERCENT
dbo. t bl M shaps. M shapl D

YEAR DATEADD nont h, 3, dbo. t bl M shaps. M shapDat €) )
AS [Year], dbo.tbl Mshaps. Arcraft_FK

dbo. t bl M shaps. d ass_FK

dbo. t bl M shapd ass. M shapd assDef i ni ti on,

dbo. t bl M shaps. Type_FK

dbo. t bl M shapType. M shapTypeDefi ni ti on,

dbo. t bl M shaps. Locat i onl D FK

dbo. t bl M shapLocat i on. M shapLocat i on,

dbo. t bl M shaps. O gl D FK dbo. t bl O gani zati on. O g\ane,

dbo. t bl Dat abaseType. Dat abaseType

FROM dbo. t bl M shaps

I NNER JA N dbo. t bl Dat abaseType

QN dbo. t bl M shaps. Dat abaseType= dbo. t bl Dat abaseType. Dat abaseType
AND dbo. t bl M shaps. Dat abaseType= dbo. t bl Dat abaseType. Dat abaseType
I NNER JA N dbo. t bl M shapd ass

N dbo. thl Mshaps. d ass_FK = dbo. t bl M shapd ass. M shapd assCode
I NNER JA N dbo. t bl M shaplLocat i on

QN dbo. t bl M shaps. Locat i onl D FK= dbo. t bl M shaplLocat i on. M shapLocat i onl D
[ NNER JA N dbo. t bl M shapType

N  dbo. tbl M shaps. Type FK = dbo. t bl M shapType. M shapTypeCode
I NNER JA N dbo. t bl G gani zati on

N dbo. thl Mshaps. O gl D FK = dbo. t bl G gani zati on. gl D

CROER BY dbo. t bl M shaps. M shapl D
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vwReports

SHECT wwG@aphs. Mshapl b vw@ aphs. Year,
@G aphs. Aircraft_FK vw@ aphs. d ass_FK
vw@G aphs. M shapQ assDefi ni ti on, vw@ aphs. Type FK
vw@G aphs. M shapTypeDefinition, vw@ aphs. Locati onl D FK
vwG aphs. M shaplLocat i on, vwG aphs. O gl D FK
vw@G aphs. O g\ane, vw@ aphs. Dat abaseType,
tbl M shapFact ors. Factor | D thl Factors. [ 3rdLevel Code],
tbl Fact ors. [ 3rdLevel Desc], thl Factors.[2ndLevel Code],
tbl Fact ors. [ 2ndLevel Desc], thl Factors. [ 1st Level Gode],
tbl Fact ors. [ 1st Level Desc]

FROM tbl Factors | NNER JO N t bl M shapFact or s

N thl Factors. [3rdLevel Gode] = tbl M shapFact ors. [ 3rdLevel Gode_FK]
I N\ER JAO N ww@ aphs

N thl MshapFact ors. M shapl D FK = vwG aphs. M shapl D
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vwReport By Aircraftl

SH ECT O ST NCT
vwReports. Mshapl D tbl Fact ors. [ 1st Level Gode] ,
vwReports. Aircraft K

FROM vwReports RGHT QUIER JO N t bl Factors
N vwReports. [ 1st Level Gode] = thl Factors. [ 1st Level (de]

vwReport By Aircraft2

SHECT O STINCT
vwReports. M shapl D thl Fact ors. [ 2ndLevel Gode] ,
vwReports. Aircraft K

FROM vwReports

R G QJIER JON thl Factors
N wwReports. [ 2ndLevel ode] = thl Fact ors. [ 2ndLevel Gode]

vwReport By Aircraft3

SHECT D STINCT
vwReports. M shapl D thl Factors. [ 3rdLevel Gode],
vwReports. Arcraft _FK

FROM vwReports R GHT

QUIER JON thl Factors
N wwReports. [3rdLevel Gode] = thl Fact ors. [ 3rdLevel Gode]
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vwReport By Classl

SH ECT O ST NCT
vwReports. Mshapl D tbl Fact ors. [ 1st Level Gode] ,
vReports. d ass K

FROM vwReports RGHT QUIER JO N t bl Factors
N vwReports. [ 1st Level Gode] = thl Factors. [ 1st Level Gde]

vwReport By Class2

SHECT O STINCT
vwReports. M shapl Dt bl Fact ors. [ 2ndLevel Gode] ,
wReports. d ass K

FRM wwReports R GHT QJIER JAG N

tbl Factors
ON vwReport s. [ 2ndLevel Gode] = t bl Fact ors. [ 2ndLevel Gode]

vwReport By Class3

SHECT D STINCT
vwReports. Mshapl O thl Fact ors. [ 3rdLevel Code],
wReports. d ass_FK

FROM vwReports R GHT QUTER JON

tbl Factors
N wvwReports. [3rdLevel Gode] = thl Factors. [ 3rdLevel Gode]
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vwReport By Typel

SH ECT O ST NCT
vwReports. Mshapl D thl Fact ors. [ 1st Level Gode],
vReport s. Type FK

FRoV vwReports RIGHT QJIER JO N thl Factors
N vwReports. [ 1st Level Gode] = thl Factors. [ 1st Level Code]

vwReport By Type2

SH ECT O ST NCT
vwReport s. M shapl Dt bl Fact ors. [ 2ndLevel Gode] ,
vwReport s. Type FK

FROM vwReports R GHT QUTER JON

thl Factors
ON vwReport s. [ 2ndLevel Gode] = t bl Fact or s. [ 2ndLevel Gode]

vwReport By Type3

SH ECT O ST NCT
vwReports. Mshapl D tbl Fact ors. [ 3rdLevel Gode] ,
VWReport s. Type FK

FROM vwReports R GHT QUTER JAN

tbl Factors
N vwReports. [3rdLevel Gode] = thl Factors. [ 3rdLevel Gode]
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vwReport By FiscalYear 1

SH ECT O ST NCT
vwReports. Mshapl D tbl Fact ors. [ 1st Level Gode] ,
VWReport s. Year

FROM vwReports RGHT QUIER JO N t bl Factors
N vwReports. [ 1st Level Gode] = thl Factors. [ 1st Level Gde]

vwReport By FiscalYear 2

SHECT O STINCT
vwReports. M shapl Dt bl Fact ors. [ 2ndLevel Gode] ,
VWReport s. Year

FRM wwReports R GHT QJIER JAG N

tbl Factors
ON vwReport s. [ 2ndLevel Gode] = t bl Fact ors. [ 2ndLevel Gode]

vwReport By FiscalYear 3

SH ECT O ST NCT
vwReports. Mshapl O thl Fact ors. [ 3rdLevel Code],
vwReport s. Year

FROM vwReports R GHT QUTER JON

tbl Factors
N wvwReports. [3rdLevel Gode] = thl Factors. [ 3rdLevel Gode]
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vwReport By Location 1

SH ECT O ST NCT
vwReports. Mshapl D tbl Fact ors. [ 1st Level Gode] ,
vwReport s. Locat i onl D FK

FROM vwReports RGHT QUIER JO N t bl Factors
N vwReports. [ 1st Level Gode] = thl Factors. [ 1st Level Gde]

vwReport By Location 2

SHECT O STINCT
vwReports. M shapl Dt bl Fact ors. [ 2ndLevel Gode] ,
vwReport s. Locat i onl D FK

FRM wwReports R GHT QJIER JAG N

tbl Factors
ON vwReport s. [ 2ndLevel Gode] = t bl Fact ors. [ 2ndLevel Gode]

vwReport By Location 3

SH ECT O ST NCT
vwReports. Mshapl O thl Fact ors. [ 3rdLevel Code],
vwWReport s. Locat i onl D FK

FROM vwReports R GHT QUTER JON

tbl Factors
N wvwReports. [3rdLevel Gode] = thl Factors. [ 3rdLevel Gode]
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vwReport By Organization 1

SH ECT O ST NCT
vwReports. Mshapl D tbl Fact ors. [ 1st Level Gode] ,
vReports. gl D FK

FROM vwReports RGHT QUIER JO N t bl Factors
N vwReports. [ 1st Level Gode] = thl Factors. [ 1st Level Gde]

vwReport By Organization 2

SHECT O STINCT
vwReports. M shapl Dt bl Fact ors. [ 2ndLevel Gode] ,
vwReports. gl D FK

FRM wwReports R GHT QJIER JAG N

tbl Factors
ON vwReport s. [ 2ndLevel Gode] = t bl Fact ors. [ 2ndLevel Gode]

vwReport By Organization 3

SH ECT O STINCT vwReports. M shapl D
tbl Fact ors. [ 3rdLevel Gode],
vwReports. Ogl D K
FROM vwReports
R G QJIER JON thl Factors
ON vwReports. [ 3rdLevel Gode] = thl Fact ors. [ 3rdLevel Gode]
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APPENDIX E. HFACS-ME WEBSITE USABILITY EVALUATION

Background. Thank you for participating in a usability study (evaluation) of a
prototype for HFACS—ME Web, a browser-based data retrieval and analysis tool. This
tool was developed by CDR Tony Boex, USN as part of a project for his Master of
Science program in Information Technology Management at the Naval Postgraduate
School. The purpose of this research is to define and develop a prototype web-based
aviation safety information management system that will facilitate data collection,
organization, query, analysis, and reporting of maintenance errors that contribute to
Naval Aviation mishaps, equipment damage, and personnel injury using Appendix O,
OPNAVINST 3750.6R, Human Factors Analysis and Classification System Maintenance
Extension (HFACS-ME) taxonomy. The HFACS—ME taxonomy is an effective method
for classifying and analyzing the presence of human error in maintenance operations
leading to major mishaps, accidents of lesser severity, incidents and maintenance related
personal injury cases. However, working with a large database (approximately 600 Naval
Aviation maintenance-related mishaps in Fiscal Years 1990-1999) is very labor intensive.
Given the capability of current browser and database tools, an Internet based information

management system will bring HFACS—-ME to the next level.

The HFACS-ME Web application is designed to facilitate the retrieval, analysis
and identification of common maintenance errors and associated trends. The target
audience for this tool includes safety, maintenance and management personnel, mishap

investigators and analysts.

Usability Evaluation. You will be given a packet of instructions to guide you
through HFACS—-ME Web. You will be asked to make comments on the effectiveness
and usability of the prototype system during your testing phase. Additionally, you will be
asked to complete an “exit survey” after completion of your testing. Questions will
include demographic information, objective questions about website usability, and
subjective questions and comments for areas not covered in the objective section. The

evaluation should take no more than 15-20 minutes.
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Completion of Evaluation. Upon completion of your evaluation and exit survey
please return your packet to Professor Robert Figlock’s Office (E-305, East Wing

Herrmann Hall).

Thank you again,
Tony Boex
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Instructions for the prototype Human Factors Analysis and Classification
System—Maintenance Extension (HFACS-ME) Web Evaluation

1. This Evaluation can be completed from any computer that has access to the

Internet.

Please complete the following information (if known):

Computer used: 1 Government [1 Personal (1 Public
Connection Type: L1 Dial-Up Connection Speed:
] LAN
Screen Resolution:  [] 640 x 480 L1 800 x 600
L] 1024 x 768 L1 Greater than 1024 x 768
[ Don’t Know
Browser Used: L1 Internet Explorer Version:
L] Netscape Version:
L1 Other

2. Once connected to the Internet, open your browser and enter the following
URL in the address bar and press Enter: http://131.120.51.194/safety/

Home Page
3. The HFACS—ME homepage should now be displayed on your browser. Take a
moment to examine the HFACS—ME Home Page.

4. There are five hyperlinks on the blue menu bar located under the HFACS—-ME
graphic (Mishap Data, Factors Analysis, Graph Data, Reports)..

5. Move the cursor over each menu item to display more detailed information

about the purpose of that link.

6. Select (click on) the Mishap Data menu item.
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7. When prompted, enter the following information to gain access to the HFACS
website:

UserlD: hfacs
Password: hfacs

L] I was not prompted for a UserID and Password

Question 1: Were you able to access the website? If not, what error
message was displayed?

Mishap Details
8. Read the Data Selection instructions.

Question2. Are the directions understandable as written? How could they be

made clearer?

9. Select a single Aircraft Type and click on the Submit button.

Aircraft 1 selected:
Number of matching records:

Question 3: How would you find out details about a specific mishap?
10. Scroll through the data returned to verify that only data containing your

selected Aircraft Type is present.

11. Now, keeping the same Aircraft previously selected, select an additional

constraint from one of the other criteria. Click on the Submit button.

Additional criteria selected:
Number of matching records:

12. Again scroll through the data returned to verify that only data containing both
your selected criteria is present. (Note: if additional criteria selected was a 1st, 2nd or 3rd
Level Factor, then verification must be accomplished on the Mishap Detail page by

clicking on each Mishap ID in the main table).
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13. Click on the Mishap ID of any record listed in the table and record the

following:

MishapID Number:
3rd Level Factor: (first one listed)

14. Click the Back button on the bottom of the page or your browser's Back

button.

15. Finally, keeping both previous criteria selected, select an additional Aircraft

Type (follow the directions listed on the page). Click on the Submit button.

Aircraft 2 selected:
Number of matching records:

16. Again scroll through the data returned to verify that only data containing
either Aircraft AND your additional criteria is present. Please describe any difficulty

encountered with the multiple select options.
17. Select very restrictive criteria such that a match is extremely unlikely (i.e., P3
mishap while Embarked) and click Submit.

18. Select (click on) the Factor Analysis menu item. Record the following

information:

Total number of mishaps in HFACS—-ME database:

Percentage of mishaps involving Management Conditions:

Number of mishaps in 1991 that listed a Maintainer Infraction as a factor

19. Click on the Graph Data menu item and enter the following query. Click
Submit:

Aircraft: EAG6, F14, F18, H60, P3, S3
Class: C
All other criteria: (All)
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20. On the Grouping Selection page, select Aircraft Type as primary and Fiscal

Year as secondary. Click Show Graph. Record the following information:

Total number of factors involving F18 Aircraft in 1991:

Total number of factors involving S3 Aircraft in 1999:

21. Now click on the Back button and without changing any criteria, click on

Show Graph and Data Table. View the Data Table that opens in a new window.

Question 4: Is the Data Table opening in a new window a distraction? If
so, which is preferable, having the Data Table appear below the Graph and
scrolling to view it, or having the Data Table open in a new window?

22. Click on the Reports menu item. On the Report Selection page, click on
Mishap Factors by Aircraft Type Report. When the page loads, use the hyperlinks under

the report title to move between reports. Use the Back button to select other reports.
23. Select HOME from the menu bar.
Question 12: Having used the four main area of the HFACS—-ME website,
are the menu item names: Mishap Details, Factors Analysis, Graphs, and

Reports, sufficiently descriptive to guide a new user to the appropriate area of
the website? If not, what changes would you make?
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Question 13. Please comment on the following with regard to the HFACS-MFE
Website: (Use additional sheets if necessary)

a. Visual appeal

b. Layout

c. Appropriate use of colors and graphics

d. Design consistency

e. Functionality of menu items and hyperlinks

24. Please fill out the Exit Survey Questionnaire.
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APPENDIX F. HFACS-ME WEBSITE USABILITY EVALUATION
EXIT SURVEY

Purpose: This survey evaluates a user’s overall satisfaction of the Human
Factors Analysis and Classification System—Maintenance Extension (HFACS-ME) Web

Prototype. It consists of three parts.

Part I: Demographic Information. Part I captures the user’s maintenance
affiliation, computer experience, and availability of software and hardware systems used

in the Navy and Marine Corps.

Part II: User Satisfaction with the Four Sections of the HFACS—-ME Web
Prototype. Part 11 deals directly with user feedback as they use the prototype.

Part III: User Overall Satisfaction with the HFACS-ME Web Prototype.

Part I1I allows users to give general feedback about the prototype.
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Part I. Demographic Information

Follow the instructions after each numbered question or statement.
1. I am attached to a command that primarily performs maintenance (military

and/or civilian) at the:

(Select one from the list and check the box)

[J Organizational Level (Squadron)

L] Intermediate Level (AIMD)

1 Depot Level (NADEP)

L1 Command does not perform aircraft maintenance
[J Other (describe if other)

2. On average, how many hours during a typical day do you use each of the
following computer applications? (include both on-duty and off-duty use)

Web Browser Email
Word processor Spreadsheet
Database Other

3. What browser do you normally use?

(Check all boxes that apply) Work Home

Internet Explorer 6.x L] L]
Internet Explorer 5.x 0 0
Internet Explorer 4.x 0 ]
Netscape 6.x ] ]
Netscape 5.x ] ]
Netscape 4.x L] L]
Opera L] ]
not sure of version ] ]
Not Applicable ] ]
Other: L] L]

4. What computer operating systems do you use?

(Check all boxes that apply) Work Home

Windows 9X (95, 98, ME) L] L]
Windows NT (4.0, 2000, XP) [ L]
Macintosh O O
UNIX O] O]
Linux L] L]

O O

Other (describe if other)
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Part II. User Satisfaction with the Four Sections of the HFACS—-ME Web
Interface Prototype

Select the category that best matches your impression of each of the below
categories (and check the box).

Strongly  Agree Neutral Disagree  Strongly

Agree Disagree
I feel the information L] L U L] L]
on the HFACS-ME Web
was in a logical form
(comments)
I found the HFACS 0 U U O U
Web easy to navigate
(comments)
My tour of the HFACS L] L] L L] [
Web was very interesting
(comments)
The information presented on [ ] [ [] (]

the HFACS-ME Web is relevant
to maintenance operations

(comments)

The concept of the HFACS [ [ [ ] L]
Web is a good one.

(comments)
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Part II1. User Overall Satisfaction with the HFACS-ME Web Prototype

Please make any comments on the HFACS—ME Web Prototype not reflected in
your comments in sections I and II.

The most positive aspects of the HFACS-ME Web Prototype were:

The most negative aspects of the HFACS-ME Web Prototype were:

I would make these changes (if any) to the HFACS-ME Web Prototype:

Thank you! Your participation is greatly appreciated!
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